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Executive Summary:  The Greater Plains Collaborative (GPC) is a new network of 10 leading medical centers in 7 

states committed to a shared vision of improving healthcare delivery through ongoing learning, adoption of evidence-

based practices, and active research dissemination.  Partners by state are: KS, the University of Kansas Medical Center 

(KUMC); MO, Children’s Mercy Hospital; IA, University of Iowa Healthcare; WI, the University of Wisconsin-Madison, 

the Medical College of Wisconsin, and Marshfield Clinic; MN, the University of Minnesota Academic Health Center; NE, 

the University of Nebraska Medical Center; and TX, the University of Texas Health Sciences Center at San Antonio and 

the University of Texas Southwestern Medical Center.  The GPC builds on strong research programs at our sites, existing 

community engagement and informatics infrastructures and data warehouses developed through the NIH Clinical and 

Translational Science Award (CTSA) initiative at most of our sites, extensive expertise with commercial EHR systems 

and terminology standardization, and strong working relationships between investigators and healthcare system 

information technology departments.   

Our network brings together a diverse population of 6 million people across 1300 miles covering 7 states with a combined 

area of 679,159 square miles, and that includes patients in underserved minority and rural areas (RC1).  We complement 

considerable investments in electronic health records by our healthcare systems with existing NIH-funded open source 

technology (e.g., i2b2, REDCap) to provide a cost-effective common data model that promotes data transparency and 

interoperability (RC2, RC3).  In addition to our data repositories and their accompanying data security and de-

identification methods (RC11), the GPC builds on other existing CTSA and research investments for:  (a) patient and 

community engagement (RC4) which will be extended to provide patient and clinician voices and participation in all GPC 

activities; (b) biostatistics and epidemiologic expertise to inform research designs and informatics methods for research 

participant identification, recruitment (RC6) and collection of patient reported outcomes (RC8); (d) human subjects 

protection, IRB, and contract approvals (RC10) that span institutional boundaries and cross state lines; and (e) mature 

biospecimen management and unique resources at several of our institutions (RC12).  The GPC also has an innovative 

research methods core that will complement and inform our informatics team.  Across our 10 sites, our informatics team 

has expertise in commercial EHR development and project management (RC13), clinical decision support, and standard 

terminology development.  We will tailor our existing EHR research modules and patient portals and, where needed, will 

integrate existing clinical research systems in order to support comparative effectiveness randomized trials within the 

clinical workflow (RC9) and to increase robust collection of patient reported outcome measures.   

Using input from community members and community advisory groups across our network, we selected Breast Cancer 

as our high-prevalence disorder.  In 2013 alone it is estimated that 232,340 women will be diagnosed with breast cancer. 

Not only was breast cancer the top choice of the community members polled, but focusing on breast cancer will allow us 

to capitalize on our existing relations with NCI Centers at GPC sites for engaging investigators and patients.  Our network 

also has considerable strengths in neuromuscular rare diseases. After conferring with clinicians treating neuromuscular 

rare diseases in our GPC network and the leadership of a neurological patient advocacy group, we selected Amyotrophic 

Lateral Sclerosis (ALS) as the rare disease for which we could readily access all patients across our network.  ALS has 

an estimated prevalence of 40-60 cases per 1,000,000 and an incidence of 0.4 to 1.8 per 100,000. As detailed in RC6, all 

ALS patients residing around our GPC sites are seen in the specialty clinics of our GPC neuromuscular rare disease 

specialists and thus we will have complete access to this population in our broad geographic region. 

Fulfilling the PCORI vision of an engaged network of patients, investigators, and providers is fundamentally built on trust 

earned from successful relationships.  Not only do we have strong community engagement programs across our sites on 

which we can build patient and community trust in the GPC, but GPC members also have strong regional collaborations 

between academic and health system informatics departments that are complemented by healthcare system and university 

governance (RC5).  We are eager to participate in the national network. Modeled after existing national health care 

system collaborations (UHC), our low cost infrastructure (RC14) and current regional policies to maintain patient and 

clinician privacy and confidentiality will align with community-based practices and address organizational privacy 

sensitivities so that the GPC will allow for data sharing nationally, both within and outside of the network (RC7).   

While the GPC is a new network,  proven technologies based on two common EHR systems (Epic and Cerner) used at our 

sites, shared open source software, strong research infrastructures (e.g., CTSA programs, NCI-funded Cancer Centers), 

and experience with PCOR and CER at each site will enable implementation and ensure sustainability of the GPC 

network.  Most notably, the GPC will provide a blueprint for creating de novo highly functional research data networks to 

conduct pragmatic PCOR and CER trials required for a national learning healthcare system.     



  

 

PRINCIPAL INVESTIGATOR (LAST, FIRST, MIDDLE): Waitman, Lemuel, Russell 

 

2 

 

Review Criterion 1:  Describe the network, its component systems, the available data from each system, and the 
network’s potential for demonstrating coverage of a diverse, representative population of at least 1 million people by 
the end of the 18-month award period. 

The Greater Plains Collaborative (GPC) is a new network that incorporates academic medical centers, their health systems 

and university research activities, across seven states: KS, the University of Kansas Medical Center (KUMC); MO, 

Children’s Mercy Hospital (CMH); IA, University of Iowa Healthcare; WI, the University of Wisconsin-Madison, the 

Medical College of Wisconsin, and Marshfield Clinic; MN, the University of Minnesota Academic Health Center; NE, 

the University of Nebraska Medical Center; and TX, the University of Texas Health Sciences Center at San Antonio and 

the University of Texas Southwestern Medical Center.  We are poised to repurpose our strong research programs and 

existing informatics infrastructures and data warehouses, initially developed through the NIH Clinical and Translational 

Science Award (CTSA) initiatives, for comparative effectiveness research—a translational research aspiration of each site.   

As shown in Tables 1.1 and 1.2, our network brings together over 10 million covered lives.  Of these, over 6 million are in 

integrated delivery systems, i.e., their data are maintained in electronic health records at our sites.  This figure is based on 

calculating the number of individuals in our EHRs and available in our data repositories, who had visited our health 

systems at least two times in the past three years.  This population covers the spectrum from primary care networks 

serving rural and small communities to urban populations with significant African American and Hispanic representation.  

The centers at Wisconsin, Kansas, Nebraska and Minnesota also have active liaisons with their respective state's Native 

American populations.  Additionally, GPC members are closely affiliated with regional Veterans Administration Medical 

Centers (VAMCs), and many of the faculty members have joint appointments with these VAMCs.  With one current 

exception (Marshfield Clinic, MCW) all of our sites include comprehensive pediatric as well as adult care.  MCW 

anticipates adding pediatrics by the end of this Phase 1 period. There are specific unique opportunities and resources in 

our network as well, most notably the integration of medical and dental care at Marshfield Clinic and the variety of 

biospecimen resources and registries across our sites.   

The GPC network encompasses over 20 hospitals, 700 clinic locations, and 8000 providers responsible for tertiary and 

quaternary care in most regions, primary care for specific populations, and comprehensive management and follow up for 

patients with rare diseases (such as our choice of Amyotrophic Lateral Sclerosis [ALS]) and those with our selected 

common disease, Breast Cancer.  While some patients in our population are from specialty referrals, we believe across our 

sites we have an ample population greater than one million from our six million covered lives in our EHRs to permit us to 

achieve rich longitudinal clinical engagement and data.   

The potential coordination challenge of our geographic distribution is more than compensated for by the strengths that this 

heterogeneity brings to our network’s ability to generalize nationally.  Understanding the variations in treatment patterns 

will entail evaluation of the three cohorts (ALS, Breast Cancer, and Obesity) for use of diagnostic tests, medications, or 

other treatments (e.g., surgical procedures) across sites and subpopulations.  The GPC is poised to do just that.  

Collectively, the GPC covers a diverse mix of rural and urban populations, as well as ethnic and racial diversity, that 

mimic that of the nation.  We also believe that our geographic distribution has, and will continue to, help us build trust 

across institutions specifically because the distance between our sites’ healthcare systems reduce concerns of direct 

competition that could plague a network located in a single, highly competitive urban environment.     

Figure 1 below (page 4) illustrates the data, technical components, and governance of the GPC required for a high 

functioning network.  Each site in the GPC has existing processes and governance between their research and healthcare 

system organizations to support clinical trials and the reuse of health record data for research.  In Figure 1, existing 

resources are shown in “black”, new site data sources that can supplement longitudinal data capture in “green”, new 

components to be deployed at the sites in “red”, and GPC level data stores and components are in “blue”.    

Site level governance is an essential part of the GPC and involves: 

- Institutional Review Boards (IRB) that oversee identified data requests and prospective trials 

- Data Request Oversight Committees (DROC) that incorporate healthcare system and university oversight of data 

requests and approve fully de-identified data requests not deemed human subjects research by the IRB.  After data 

requests are approved, a neutral member of the informatics team, the “honest broker”, extracts data from the data 

repository for the researcher teams.   
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- University and hospital based biospecimen resource request processes governing the release of samples 

- Healthcare system Electronic Health Record Steering Committees that oversee the configuration and 

standardization of clinical systems.  This captures the “CMIO” oversight of CER Trial Components 

- Clinical and Translational Science committees governing the use of registries for prospective trial recruitment 

Our sites have existing data repositories that predominantly incorporate data from the health system EHRs, billing systems, 

registries, and attributes of biospecimen resources.  At six of our ten sites, we use the NIH-funded, open source i2b2
1
 

application and common data model to enable cohort discovery and data retrieval.  The other three sites are in the process 

of implementing i2b2: 1) Children’s Mercy (CMH) has signed a contractual agreement with the KUMC to deploy i2b2 

based upon KUMC’s open source Healthcare Enterprise Repository for Ontological Narration (HERON)
2
 approach to 

extracting, transforming, loading (ETL) data and governance model.  This is facilitated by the KUMC team’s expertise 

with i2b2 and the Cerner EHR used by CMH.  We will have a proof of concept by December 2013 and the system will be 

available for general use by May 2014. 2) The University of Iowa has been using KUMCs extract, transform, load (ETL) 

scripts
3
 to develop an i2b2 installation since April 2013.  They will have i2b2 available for use by December 2013. 3) 

Nebraska’s Great Plains Center for Clinical and Translational Research has initiated developing i2b2 with the support of 

the KUMC.  They will have i2b2 available for use by February 2014. 4) The University of Texas Health Sciences Center 

at San Antonio (UTHSC-SA) has had i2b2 in place since 2011 but it has not been used to maintain consistently refreshed 

data from the healthcare system.  Dr. Tirado-Ramos at UTHSC-SA is working with KUMC to have the system upgraded 

to production status by January 2014.  

In Figure 1 (page 4) we identify three additional areas for incorporating data: Health Information Exchanges (HIE), 

Medicare claims data on care received outside our health systems and available to accountable care organizations (ACO), 

and state Medicaid claims.  HIEs are now operational in our regions but have not fully developed secondary data reuse 

agreements for research purposes.  Dr. McClay will pilot the development of a Data Use and Reciprocal Support 

Agreement with the Nebraska Health Information Initiative
4
 for the GPC as a model for our other states.   While the 

University of Wisconsin’s health plan acts as an ACO and has requested and received Medicare claims data, such data has 

not been integrated into i2b2 due to data use restrictions placed by the Center for Medicare and Medicaid Services (CMS). 

The GPC will work with the national coordinating center and CMS to determine the appropriate integration of CMS 

derived data for CDRN activities.  Similarly, Dr. Shireman at KUMC works closely with the Kansas Department of 

Health and Environment (KDHE) to analyze and develop better models for managing the care of the dual eligible 

Medicaid/Medicare population.  She will work to develop data sharing approaches to augment the university data 

repositories in a manner agreeable to the state and healthcare systems that also will inform our other GPC sites.  The 

Medicaid data in particular may inform pediatric obesity and other childhood illnesses.  To pilot the effectiveness of 

Medicare/Medicaid claims data for cohort characterization, the GPC, led by Drs. Shireman (KUMC) and Chrischilles 

(Iowa), also will request Medicare/Medicaid claims data from the CMS Research Data Assistance Center (ResDAC; 

operated by the University of Minnesota, another GPC site) for our breast cancer cohort. 

To create a highly productive and responsive network, the GPC will integrate the following components (see Figure 1.1, 

page 4) at each site with our existing EHRs, i2b2 data repositories, data capture systems, and personal health records used 

for patient registries and engagement: 

1. Data Standardization: the concept paths used by i2b2 to describe observations and findings will be harvested 

along with usage statistics to share at the GPC level. 

2. De-identified Dataset Extraction: for cohort characterization, we have developed a lightweight i2b2 plug-in to be 

used by each site’s honest broker to extract cohort datasets and securely transfer them to the GPC data store for 

analysis by our research methods team lead by Dr. Pollock (University of TX, San Antonio.) 

3. Patient Reported Outcome Measures (PROM): standardized measures will be deployed using either EHR patient 

portals or data collection instruments for existing registry and research management systems such as REDCap 

and/or personal health records.   

4. CER trial components: We will configure comparative effectiveness trial components directly in the EHR 

(preferred) or integrate existing data capture and trial management systems (eg.Velos, Oncore, REDCap).   

5. Limited Dataset Extraction: methods similar to #2 above but CER trials will require precise dates and times to 

monitor accrual and performance.    



  

 

PRINCIPAL INVESTIGATOR (LAST, FIRST, MIDDLE): Waitman, Lemuel, Russell 

 

4 

 

 

 

Figure 1.1: Greater Plains Collaborative network components 
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As with any new network, it is important to begin by building trust.  Respecting that need, we initially will limit the data 

retained at the network level.  We are not initially proposing ad hoc and unfettered cross site access to i2b2 used in other 

networks (e.g., SHRINE) as we do not believe this technology is required for Phase 1.  Rather, we will focus our attention 

on establishing governance and interoperability and allow trust among our sites to develop as we continue to work 

together.  The first steps we will take involve establishing an overall master data sharing agreement based upon existing 

HERON data sharing agreements and creating a Central IRB reciprocal deferral model (see RC5, RC10, RC13 for further 

details).  We also will deploy the following activities/components at the GPC level: 

1. A i2b2 ontology database to store the terminologies used at each site, but not patient data 

a. We will harvest the terms used at the sites and statistics of the number of facts and patients observed for 

each term  

b. This will allow us to measure overall network alignment with national standards, and to map and monitor 

processes to increase data harmonization in an iterative manner illustrated in RC2. 

2. Data Request Oversight Tools based upon KUMC REDCap-based tools for use by the GPC level oversight of 

data requests, biospecimen requests, and tracking CER trial approvals  

3. A REDCap Data store and RStudioServer Analysis suite (see RC11) to maintain aggregate de-identified data 

sets for cohort characterization. 

4. A development environment to configure generalized patient reported outcome modules within EHRs and 

research registry tools at the sites. 

5. A development environment to configure generalized CER modules to be deployed in the EHRs at the sites.  

6. A REDCap data store and RStudioServer analysis suite to maintain aggregate limited data sets for monitoring 

prospective comparative effectiveness trials.  We will work with PCORI and the national coordinating center to 

align these tools with national objectives and trial design considerations.   

The GPC sees PCORI’s CDRNs as the true test of the nation’s multi-billion dollar investment in electronic health records.  

While the Office of the National Coordinator requires attestation that a provider organization has implemented a certified 

EHR, there has been little quantitative measurement regarding the degree to which the data contained in EHRs are capable 

of being used to measure clinical effectiveness.  While we laud the efforts to create Health Information Exchanges, there 

is concern that such exchanges may devolve to the lowest common denominator of interoperability and lack the rich detail 

and structure required to support research. CDRNs will provide a true test of our emerging national learning healthcare 

system by developing targeted trials for specific clinical populations and outcomes.   

The GPC’s specific combination of two commercial (Epic at eight sites; Cerner at one) and one internally developed 

(Cattails at Marshfield) EHRs provides an ideal environment for achieving interoperability.  According to a recent report 

by Utah-based research firm, KLAS, Epic and Cerner are the top two EHR vendors in the 200-plus bed market.  By 

including both top EHRs, the GPC will have much in common with other awarded CDRNs and the nation at large.  

Further, we will share lessons learned across our largely Epic-centric network and ensure these lessons generalize to 

Cerner and long established internally developed EHRs (Cattails, Marshfield).   

Dr. James Campbell of the University of Nebraska has long been an active member of the International Health 

Terminology Standards Data Organization (IHTSDO), which is responsible for the maintenance and continued 

enhancement of the Systematized Nomenclature of Medicine – Clinical Terms (SNOMED-CT) controlled clinical 

vocabulary.  As described further in RC2, he will guide the management of terminology and the design of informatics 

methods and data collection instruments so that our GPC network can act as a feedback mechanism to all sites to measure 

Meaningful Use Stage 2 alignment at each site’s healthcare systems.  This research to highlight and correct 

inconsistencies will in turn provide direct benefit to our healthcare systems’ participation in the PCORI CDRN initiative 

as Meaningful Use Stage 2 has financial incentives for the healthcare systems.   

While the GPC is new network, GPC members have previously established practice-based research and data sharing 

networks, created IRB consortia reciprocity arrangements, and participated in NIH and VA sponsored central IRBs. Most 

of our CTSAs are partnerships of several academic and health system institutions.  Dr. Drezner (UW-M CTSA PI) led 

development of the Wisconsin Network for Health Research and is creating the Midwest Area Research Consortium to 

support Phase I-III clinical trials.  Dr. Barohn (KUMC CTSA PI and NIH NeuroNEXT PI), GPC lead advisor for ALS, 

our selected rare disease, has led numerous clinical trials of rare neuromuscular diseases involving nearly all GPC partners.  
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Dr. Rosenthal (UI CTSA PI) developed an Iowa-based network of critical access hospitals.  The UNMC (Nebraska) leads 

the Rheumatoid Arthritis Investigational Network. KUMC, UMMC (Minnesota), and UTHSC (San Antonio) are 

academic partners with the AAFP DARTNet Institute, which we are aware also may be submitting a PCORI CDRN 

application.  Dr. Elizabeth Chrischilles of the University of Iowa, who serves as lead adviser on the GPC for our common 

condition, breast cancer, has long-established ties to the breast-cancer patient community and is a Breast Cancer survivor 

herself.  Dr. Chrischilles, UCLA and the breastcancer.org organization also are submitting an independent application for 

a PCORI Patient Powered Research Network on breast cancer that complements our selection of breast cancer as our 

common disease focus.  All of these past and current activities provide rich templates around which the GPC will develop 

network governance, data sharing, and regulatory agreements in the 18 months Phase 1 period.  

Since 2011, Dr. Waitman and the KUMC medical informatics team have actively distributed the open-source HERON 

framework to collaborators using the i2b2 software and have leveraged other open source environments to increase data 

transparency and reusability.  The i2b2 (Informatics for Integrating Biology and the Bedside) system developed by 

Partners HealthCare System provides clinical researchers with a graphical tool to access clinical data for cohort discovery 

and hypotheses generation and is based on either Oracle or Microsoft SQLServer relational databases.  i2b2 was 

developed with funding from the NIH-funded National Center of Biomedical Computing and has been widely adopted 

among the CTSA community, as well as by other academic medical centers and industry, especially at the intersection of 

genetic and bioinformatics analysis.  KUMC’s HERON framework consists of a standard set of scripts that use Python 

and Oracle PL/SQL and facilitates migration of transactional data into the vendor neutral i2b2 data warehouse.  This is 

particularly valuable to collaborators using the Epic EHR, as well as for all organizations that use standard datasets (e.g., 

North American Association of Central Cancer Registries (NAACCR) tumor registries, the Social Security 

Administration’s Data Master File for mortality, and the University HealthSystem Consortium Clinical Data Base.)   

More recently
5
, the HERON team has devised methods for incorporating locally developed REDCap (Research Electronic 

Data Capture) research registries within the i2b2 environment and for fulfilling data requests out of i2b2 into REDCap.  

The REDCap software is used by over 700 institutions in over 60 countries and has become a dominant tool for electronic 

data capture for research studies at most academic medical centers in the United States.  The HERON framework 

leverages REDCap to provide tools for data request oversight which will be used by the GPC.  The HERON team also has 

developed methods for integrating preliminary statistical analysis within the i2b2 framework using the open source R
6
 

language.  This integration will be used for data exchange between GPC sites and GPC data stores.  R has become the 

dominant free software environment for statistical computing, graphics, and packages to promote reproducible research.  

KDnuggets’ 2013 Software Poll
7
 (a leading website on Business Analytics, Big Data, Data Mining, and Data Science) 

found R vying with RapidMiner as the most commonly used software for real projects by the data science community.   

KUMC’s HERON methods already have been shared with the University of Iowa, the University of Nebraska, and the 

University of Texas Southwestern Medical Center within the network as well as with other national collaborators 

participating in the i2b2 Academic User Group.  The HERON framework is being actively extended to the Cerner EHR 

(in addition to Epic) as the source schema as part of the KUMC and Children’s Mercy collaboration.  This combination of 

integrating open non-profit software from i2b2, the REDCap Consortium, and the R Project for Statistical Computing, 

allows the GPC to scale data management and analysis at low cost. 

In sum, the GPC is ready and willing to work with all other awardees toward semantic and syntactic interoperability and 

toward a data-standardization model that will enable the ultimate goal of performing research across multiple CDRNs. 

Across our 10 sites and 7 states we have the population size and diversity, as well as health system diversity, to capture 

potential variation in treatment patterns and to conduct large scale comparative effectiveness research.  And, we have 

systems in place and clear plans to move forward to accomplish all the PCORI goals for the national CDRN.   
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Table 1.1 
Population Overview System 1 System 2 System 3 

Univ. of KS Med Ctr.  Children's Mercy (MO) Univ. of Iowa 
Healthcare 

Current / Proposed Current / Proposed Current / Proposed 

  
            

Enrollment 
            

Covered lives 589,826 680,000 985,683 1,133,535 587,493 675,617 

Covered lives in integrated delivery system 307,662 350,000 847,687 974,840 423,000 486,450 

Age             

Percent 17 years or younger 14.00% 14.00% 97.00% 97.00% 20.46% 20.46% 

Percent 18 to 44 years 33.00% 33.00% 3.00% 3.00% 37.17% 37.17% 

Percent 45 to 64 years 31.00% 31.00% 0.00% 0.00% 25.56% 25.56% 

Percent 65 years or older 22.00% 22.00% 0.00% 0.00% 16.85% 16.85% 

Race/Ethnicity             

Percent American Indian/Alaska Native 0.20% 0.20% 0.05% 0.05% 0.29% 0.29% 

Percent Asian 1.40% 1.40% 1.00% 1.00% 2.44% 2.44% 

Percent Native Hawaiian or other Pacific Islander 0.10% 0.10% 0.05% 0.05% 0.09% 0.09% 

Percent black or African American 12.50% 12.50% 22.00% 22.00% 4.69% 4.69% 

Percent known Hispanic or Latino ethnicity 7.00% 7.00% 14.00% 14.00% 3.37% 3.37% 

Percent white 65.00% 65.00% 55.00% 55.00% 85.37% 85.37% 

Percent other or unknown 13.00% 13.00% 7.00% 7.00% 3.75% 3.75% 

Member Retention             

Percent enrolled at 1 year ago 35.35% 35.35% 31.00% 31.00% 34.90% 34.90% 

Percent enrolled at 3 years ago 38.24% 38.24% 39.00% 39.00% 40.20% 40.20% 

Percent enrolled at 5 years ago 47.10% 47.10% 57.00% 57.00% 50.20% 50.20% 

Insurance Coverage             

Percent group 30.83% 30.83% 45.00% 45.00% 64.90% 64.90% 

Percent individual         5.80% 5.80% 

Percent Medicaid 10.43% 10.43% 48.00% 48.00% 6.90% 6.90% 

Percent Medicare 56.84% 56.84% 0.00% 0.00% 19.80% 19.80% 

Percent other public payer 
0.10% 0.10% 0.00% 0.00% 2.60% 2.60% 

* Note:  blank cells indicate information is not available 
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Table 1.1 (continued) 
Population Overview System 4 System 5 System 6 

Univ of WI - Madison Medical College of WI Marshfield Clinic (WI) 

Current / Proposed Current / Proposed Current / Proposed 

  
            

Enrollment 
    

  
      

Covered lives 1,476,000 1,697,400 747,645 859,792 171,000 196,650 

Covered lives in integrated delivery system 1,377,000 1,583,550 672,121 772,939 171,000 196,650 

Age             

Percent 17 years or younger 13.00% 13.00% 0.00% 10.00% 22.60% 22.60% 

Percent 18 to 44 years 30.00% 30.00% 39.00% 35.33% 31.00% 31.00% 

Percent 45 to 64 years 32.00% 32.00% 37.00% 33.33% 24.80% 24.80% 

Percent 65 years or older 20.00% 20.00% 25.00% 21.33% 21.60% 21.60% 

Race/Ethnicity             

Percent American Indian/Alaska Native 0.80% 0.80% 0.30% 0.30% 0.42% 0.42% 

Percent Asian 2.00% 2.00% 1.00% 1.00% 0.67% 0.67% 

Percent Native Hawaiian or other Pacific Islander 0.10% 0.10% 0.00% 0.00% 0.13% 0.13% 

Percent black or African American 3.10% 3.10% 13.00% 13.00% 0.40% 0.40% 

Percent known Hispanic or Latino ethnicity 2.80% 2.80% 3.10% 3.10% 1.59% 1.59% 

Percent white 53.30% 53.30% 52.00% 52.00% 62.69% 62.69% 

Percent other or unknown 40.00% 40.00% 30.00% 30.00% 35.69% 35.69% 

Member Retention             

Percent enrolled at 1 year ago 50.73% 50.73% 41.70% 41.70% 67.80% 67.80% 

Percent enrolled at 3 years ago 61.61% 61.61% 45.40% 45.40% 73.20% 73.20% 

Percent enrolled at 5 years ago 68.41% 68.41% 53.10% 53.10% 79.60% 79.60% 

Insurance Coverage             

Percent group 35.00% 35.00% 36.00% 36.00% 69% 69.00% 

Percent individual 65.00% 65.00% 7.30% 7.30% 0.03% 0.03% 

Percent Medicaid 12.00% 12.00% 15.20% 15.20% 35% 35.00% 

Percent Medicare 11.00% 11.00% 37.00% 37.00% 22% 22.00% 

Percent other public payer 
47.00% 47.00% 0.40% 0.40%     

* Note:  blank cells indicate information is not available 
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Table 1.1 (continued) 
Population Overview System 7 System 8 System 9 

University of 
Minnesota Academic 

Health Center 

Univ. of NE Med Ctr. UTHSC - San Antonio 

Current / Proposed Current / Proposed Current / Proposed 

  
          200.00% 

Enrollment 
        

  
  

Covered lives 1,891,282 2,174,974 1,200,000 1,380,000 146,766 293,532 

Covered lives in integrated delivery system 963,144 1,107,616 427,051 491,109 138,222 276,444 

Age             

Percent 17 years or younger 19.00% 19.00% 20.00% 20.00% 13.00% 13.00% 

Percent 18 to 44 years 41.00% 41.00% 30.00% 30.00% 35.00% 35.00% 

Percent 45 to 64 years 27.00% 27.00% 30.00% 30.00% 31.00% 31.00% 

Percent 65 years or older 14.00% 14.00% 20.00% 20.00% 21.00% 21.00% 

Race/Ethnicity             

Percent American Indian/Alaska Native 0.25% 0.25% 0.64% 0.64% 0.20% 0.20% 

Percent Asian 2.31% 2.31% 1.18% 1.18% 1.90% 1.90% 

Percent Native Hawaiian or other Pacific Islander 0.07% 0.07% 0.16% 0.16% 0.10% 0.10% 

Percent black or African American 4.30% 4.30% 11.60% 11.60% 4.70% 4.70% 

Percent known Hispanic or Latino ethnicity 1.11% 1.11% 1.02% 1.02% 31.10% 31.10% 

Percent white 43.45% 43.45% 78.30% 78.30% 42.50% 42.50% 

Percent other or unknown 48.43% 48.43% 7.10% 7.10% 19.52% 19.52% 

Member Retention             

Percent enrolled at 1 year ago 47.09% 47.09% 36.00% 36.00% 59.35% 59.35% 

Percent enrolled at 3 years ago 49.96% 49.96% 41.00% 41.00% 69.94% 69.94% 

Percent enrolled at 5 years ago 56.09% 56.09% 41.00% 41.00%     

Insurance Coverage             

Percent group     50.00% 50.00%     

Percent individual         48.04% 48.04% 

Percent Medicaid     16.00% 16.00% 12.13% 12.13% 

Percent Medicare     15.00% 15.00% 24.82% 24.82% 

Percent other public payer 
    4.00% 4.00% 15.05% 15.05% 

* Note:  blank cells indicate information is not available 
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Table 1.1 (continued) 
Population Overview System 10 

U. of TX - 
Southwestern  

Current / Proposed 

  
    

Enrollment 
    

Covered lives 2,383,410 2,740,922 

Covered lives in integrated delivery system 605,476 696,297 

Age     

Percent 17 years or younger 23.00% 23.00% 

Percent 18 to 44 years 32.00% 32.00% 

Percent 45 to 64 years 29.00% 29.00% 

Percent 65 years or older 16.00% 16.00% 

Race/Ethnicity     

Percent American Indian/Alaska Native 0.28% 0.28% 

Percent Asian 2.77% 2.77% 

Percent Native Hawaiian or other Pacific Islander 0.06% 0.06% 

Percent black or African American 19.31% 19.31% 

Percent known Hispanic or Latino ethnicity 24.45% 24.45% 

Percent white 35.40% 35.40% 

Percent other or unknown 13.50% 13.50% 

Member Retention     

Percent enrolled at 1 year ago 34.31% 34.31% 

Percent enrolled at 3 years ago 39.70% 39.70% 

Percent enrolled at 5 years ago 46.52% 46.52% 

Insurance Coverage     

Percent group 34.73% 34.73% 

Percent individual     

Percent Medicaid 29.73% 29.73% 

Percent Medicare 6.40% 6.40% 

Percent other public payer 
0.00% 0.00% 

* Note:  blank cells indicate information is not available 
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Table 1.1 (continued) 
Population Overview Total 

    

Current / Proposed 

  
    

Enrollment 
    

Covered lives 10,179,105 11,832,422 

Covered lives in integrated delivery system 5,932,363 6,935,895 

Age     

Percent 17 years or younger 1,595,167 1,926,476 

Percent 18 to 44 years 1,777,560 2,055,690 

Percent 45 to 64 years 1,541,828 1,779,975 

Percent 65 years or older 965,481 1,105,770 

Race/Ethnicity     

Percent American Indian/Alaska Native 23,129 26,826 

Percent Asian 105,198 123,157 

Percent Native Hawaiian or other Pacific Islander 4,570 5,370 

Percent black or African American 589,901 683,432 

Percent known Hispanic or Latino ethnicity 422,651 522,321 

Percent white 3,243,917 3,777,960 

Percent other or unknown 1,534,154 1,786,716 

Member Retention     

Percent enrolled at 1 year ago 2,731,388 2,956,020 

Percent enrolled at 3 years ago 2,890,303 3,404,562 

Percent enrolled at 5 years ago 3,272,440 3,761,511 

Insurance Coverage     

Percent group 2,016,549 2,317,857 

Percent individual 1,035,102 1,246,809 

Percent Medicaid 1,060,521 1,233,453 

Percent Medicare 833,519 985,541 

Percent other public payer 699,069 821,607 

* Note:  blank cells indicate information is not available 
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Table 1.2 

Number of Facilities and 
Providers 

System 1 System 2 System 3 System 4 System 5 

Univ. of KS Med 
Ctr.  

Children's Mercy 
(MO) 

Univ. of Iowa 
Healthcare 

Univ. of WI - 
Madison 

Medical College of 
WI 

  Current Proposed Current Proposed Current Proposed Current Proposed Current Proposed 

Hospitals 
owned/operated 1 1 2 2 1 1 1 1 2 3 

Clinic sites 
owned/operated 

137 137 36 36 12 12 43 43 
85 85 

Primary care providers 
(MD/DO/PA/NP) 

164 164 68 68 161 161 691 691 248 
248 

Specialty providers 732 732 757 757 1047 1047 743 743 1962 1962 

In-house pharmacies 1 1 2 2 3 3 20 20 1 1 

Other facilities and 
providers 

1 1 0 0 1 1 2 2 0 0 

Other affiliations 1 1 0 0 0 0 0 0 0 0 

Number of Facilities and 
Providers 

System 6 System 7 System 8 System 9 System 10 

Marshfield Clinic 
(WI) 

University of 
Minnesota 

Academic Health 
Center 

Univ. of NE Med 
Ctr. 

UTHSC - San 
Antonio 

U. of TX - 
Southwestern  

  Current Current Proposed Current Proposed Current Proposed Current Proposed 

Hospitals 
owned/operated  2  2  9  9 2 2 0 1 2 2 

Clinic sites 
owned/operated 

 61  61  153  153 28 28 36 38 51 51 

Primary care providers 
(MD/DO/PA/NP) 

 285  285  1311  1311 240 240  70 72 180 180 

Specialty providers  724  724  2814  2814 1066 1066 339 341 981 981 

In-house pharmacies 13 13 7 7 1 1 1 1 8 8 

Other facilities and 
providers 

92 92 2 2 3 3 0 0 81 81 

Other affiliations 4 4 2 2 2 2 0 0 113 113 

 

Table 1.2 (continued) 

Number of Facilities and 
Providers 

Total 

    

  Current Proposed 

Hospitals owned/operated 11 13 

Clinic sites owned/operated 
428 430 

Primary care providers 
(MD/DO/PA/NP) 

1752 1824 

Specialty providers 7627 7629 

In-house pharmacies 57 57 

Other facilities and 
providers 

182 182 

Other affiliations 122 122 
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Review Criterion 2:  Describe the current informatics standards, interoperability between systems, and plans for 
achieving data standardization and interoperability between systems within network and across networks. 

Fundamentally, we see the key PCORI CDRN null hypothesis as follows: “the national investment in electronic health 

records will not be useful for measuring healthcare’s impact on patient outcomes”.  If the null hypothesis cannot be 

rejected, one would conclude healthsystems’ adopted EHR platforms do not facilitate a learning healthcare system; 

requiring status quo parallel research information models and systems.  We are confident that the PCORI CDRNs will 

have the evidence to emphatically reject this hypothesis.   The Greater Plains Collaborative (GPC) is poised to contribute 

to this evidence by building an interoperable federated research network adhering to national and international data 

standards specified by the nationwide health information network (NwHIN)
1
 and subsequent guidance provided by the 

Office of the National Coordinator for Health Information Technology (ONCHIT) and outlined by Stage 2 and Stage 3 

Meaningful Use (MU)
2
 criteria.   

Figure 2.1 illustrates our approach.  We will use i2b2 as a common data model to consolidate data from a) EHRs, b) 

administrative “billing” data and derived benchmarking datasets such as the University HealthSystem Consortium Clinical 

Data Base(UHC CDB)
3
, c) research registries (e.g., Tumor Registries) and d) patient reported outcome measures for our 

three target populations (e.g., prototyped in REDCap).  We will bind both the internal EHR concept codes and mapped 

codesets to standard terminologies (upper left in Figure 2.1) into i2b2 so we can quantitatively measure Meaningful Use 

stage 2 attainment based upon both concept coverage and the amount of observed data.  In our Figure 2.1 example from 

KUMC, we see that an amoxicillin chewable tablet concept has an internal code (452) that has mappings to a First 

Databank code (gcnseqno 9001) for allergy checking, as well as one to many relationships to various National Drug 

Codes (NDC) that have been stocked by the hospital’s pharmacies (one of which is NDC 54868-3105-0).  For example, an 

EHR may have 5% of its medication formulary aligned with interoperable standard medication terminology.  As an 

interim technique, these data can still be integrated for multi-site queries by using the flexibility of the i2b2 data model to 

map local terminology codes to interoperable standards. Using our existing GPC concept mapping techniques, as well as 

select manual mappings illustrated on the left of Figure 2.2, the i2b2 common data is expected to achieve 95% alignment.  

In our example, KUMC medical informatics has mapped the medication concept to an RxNorm Semantic Clinical Drug 

Form (RXCUI 370577)
4
 so that researchers can more easily query across different dispense sizes.  This will enable 

standardized cohort characterization across the network, but is insufficient to achieve PCORI’s vision of an ideal network 

enabling a learning healthcare system.   

Consequently, we will then share our findings and measurement framework with the GPC’s healthcare systems’ EHR 

steering committees and chief medical information officers who must configure the EHRs to comply with Meaningful Use 

stage 2 (MU2) requirements (lower left of Figure 2.1).  This activity will be catalyzed by the timing of parallel federal 

meaningful use incentive payments.  Once the MU2 work is complete, we expect to see 94% alignment, which would 

then enable us to deploy standardized CER trial components and patient reported outcome measures within the clinical 

workflow.  Additionally, we anticipate gaining a few percentages in overall alignment standards by applying additional 

GPC ETL mapping activities (lower right, Figure 2.1).  This provides a feedback cycle between the research informatics 

teams and the operational clinical information systems teams.  By incorporating existing standard research registries, such 

as the NAACCR tumor registry, we also can directly evaluate MU2 compliant EHRs’ and billing systems’ abilities to 

represent status quo research information models.  Breast Cancer provides an ideal exemplar to compare long established 

registry data against EHR derived data. 

This work is possible because of the increasing support of the NwHIN domain model by Epic, Cerner, and other EHR 

vendors.  Table 2.1 specifies all existing content and messaging standards that have been deployed and are maintained at 

each GPC site.  Instead of replicating multiple “proposed” standard columns in Table 2.1, we will converge on a unified 

data and messaging standard in alignment with ONCHIT more concisely summarized in Table 2.2.   Epic, the EHR 

vendor at eight of the GPC sites, achieved ONCHIT certification of its EHR for Meaningful Use (MU) from the 

Certification Commission for Health Information Technology (CCHIT®)
5
 in 2008 and has since achieved certification for 

2011 and 2014 ONCHIT criteria for both inpatient and outpatient care.  These eight GPC sites employ certified versions 

of Epic software and have achieved success in attesting to stage 1 MU requirements.   Starting in 2008, Epic’s design 

incorporated Healthcare Information Technology Standards Panel (HITSP)
6
 data standards and Epic has provided 

roadmaps for deployment of interoperability content standards as identified for MU.  The model terminology provided by 
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Epic also was expanded in 2008 to employ HITSP content standards. As mapping activities described below are required 

for MU stage 2 compliance, our Epic sites expect to have these activities completed by the end of 2014. 

 

 

Figure 2.1: GPC Interoperable Standardization Measurement Framework 
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Figure 2.2: Flexible Terminology Mappings in i2b2 

This year Epic reported that 51% of the American healthcare population receives some care from healthcare organizations 

using Epic.  We recognize, however, that much of healthcare uses vendors other than Epic; especially community 

hospitals and primary care practices.  The GPC network will allow us to design around Epic considerations, and then to 

generalize our approach to two other EHR systems.  Cerner (used by Children’s Mercy Hospital) received complete EHR 

certification
7
 for both the eligible hospital and eligible provider (EP) incentive programs for Millennium® 2007.09.12 

from the Certification Commission for Health Information Technology (CCHIT®), an Office of the National Coordinator 

for Health Information Technology - Authorized Testing Certification Bodies (ONC-ATCB) in 2008. Marshfield Clinic 

began developing its ambulatory EHR, Cattails MD, in 1990.  In conjunction with their implementation of General 

Electric Centricity Enterprise for their hospitals, they have maintained a network federated health repository for their 

enterprise.  Marshfield Clinic’s Cattails Software Suite, version 5.9, was certified as a complete EHR in October 2011 by 

the CCHIT.  Centricity Enterprise was certified by the Drummond Group in February 2011.  Also, Marshfield is part of 

the eMERGE
8
 consortium and has demonstrated its ability to generate high quality research data in the form of clinical 

phenotypes used to correlate with genome scans.  In addition to Table 2.1, we provide below greater detail on Epic 

configuration and then contrast with Cattails (Cerner configuration has similarity with Epic’s commercial processes). 

For diagnoses, Epic’s strategic partner, Intelligent Medical Objects, provides mapping for SNOMED CT
9
 and 

International Classification of Diseases - Clinical Modification (ICD-*-CM)
10

 coding of diagnoses and past history.  

Mapping of family history, allergy records, findings and procedures to SNOMED CT must be accomplished by each site. 

SNOMED CT content is included in Epic system installation materials.  Dr. Campbell (Nebraska) has shared Epic 

roadmaps for these maps to SNOMED CT with our collaborating GPC Epic sites.  ICD-9-CM remains Marshfield’s 

standard for codification of inpatient and outpatient diagnoses, but they have mapped their diagnosis master file to 

SNOMED CT. Marshfield supports structured data sets clinical findings based upon a locally developed coding scheme 

mapped to SNOMED CT, while patient longitudinal data in family/social/past medical history remains as narrative.   

For medication orders, allergies, and prescriptions, Epic partners with First Data Bank on mappings to RxNORM.  

RxNORM is in varying stages of deployment among our sites. At Marshfield, electronic prescribing, inpatient medication 

orders and medication history are supported by data standardization with First Data Bank mapped to RxNORM and 

messaging standards of Health Level 7 (HL7)
11

 and National Council for Prescription Drug Programs NCPDP
12

.  All sites 

are responsible for mapping of immunizations to Centers for Disease Control and Prevention (CDC) Vaccines 

Administered (CVX) codes
13,14

. A minority of sites have accomplished this to date.  Marshfield reports to the Wisconsin 

immunization registry, employing HL7 communication protocols and the CDC CVX code set, and to the state public 

health laboratory, employing HL7 and Logical Observation Identifiers Names and Codes (LOINC)
15

. 

For laboratory results, LOINC is installed within Epic at each site’s discretion and requires mapping at the site of lab 

master tables to LOINC for query access to coded LOINC results as well as deployment in any enterprise laboratory 

information systems.  Nebraska is coordinating efforts to encourage LOINC mapping by disseminating strategy 

documents and has contracted to map a comprehensive inventory of 5800 results codes from their master tables for 

sharing within the GPC. Functioning as a regional laboratory vendor, Marshfield fully supports HL7 standards for 

communicating laboratory results with the majority of their data coded with LOINC for interfaces and within their EHR. 

For procedures, Epic provides and supports coding to ICD-*-CM, ICD-*-PCS (Procedure Coding System), CPT and 

HCPCS as part of the model system with sites responsible for installing yearly updates. At Marshfield, procedures reports 

are coded with Current Procedural Terminology (CPT), Health Common Procedure Coding System (HCPCS), and ICD-9-

PCS in their longitudinal health records.   
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Benchmarking activities derived from administrative/billing data sources and national registries provide additional 

sources of data for the GPC.  Specifically the University HealthSystem Consortium Clinical Database (UHC CDB)
8
,  

provides rich, standardized diagnoses, encounter details, and outcomes derived from billing, while the North American 

Association of Central Cancer Registries (NAACCR) used by tumor registrars provides established mechanisms for 

characterizing the breast cancer population (see RC6) predominantly codified by the International Classification of 

Diseases for Oncology (ICD-O)
16

.   Targeting these standardized datasets allows us to create an ETL (extract, transform, 

load) process that benefits the entire network (and the nation), is vendor agnostic, and will enable direct comparison of 

EHR derived network capabilities with administrative data and abstracted research registries traditionally used in health 

services research.
17,18,19,20

  This also complements efforts at sites to incorporate billing information with that from financial 

systems, such as GE IDX which is commonly used across the GPC by our university physician practices.  Further, we will 

develop ETL processes for incorporating Medicare and Medicaid claims data into i2b2 based upon standard data formats 

provided by CMS ResDAC in support of the breast cancer population.   

We recognize that EHRs’ functionality or healthcare system information technology teams’ capacity to collect patient 

reported outcome measures (PROM) via patient portals or to integrate with patients’ Personal Health Records (PHRs) lags 

documentation during the health care encounter.  We also see rare diseases, such as ALS, and even common conditions, 

like breast cancer, often struggle to have critical data elements (e.g., performance status for cancer) captured discretely in 

the EHR.  As shown in Figure 2.1, we will use REDCap, deployed at all GPC sites, as a simple user interface to prototype 

codification of data capture instruments such as PROM and the National Institute for Neurological Disorders (NIND) 

ALS common data elements, as discussed in RC6.  Our GPC Aligning Health Systems Quality Improvement for CER 

(AHSQIC) committee (see RC5) will then work with our healthsystems to translate these models into native EHR formats, 

integrate REDCap directly into EHR workflows using EHR and REDCap application program interfaces (APIs), or to 

inform PHR and PPRN integration.  Additionally, Dr. Rosenthal, who chairs our AHSQIC activities, is also a member of 

the governing research data council for Epic.  He will represent our collaborative with Epic and coordinate research 

module enhancement recommendations from our eight sites that use Epic.  We anticipate that the Epic Research module 

will be leveraged by these eight sites.  

As described in RC1, we do not see a requirement for real-time interfaces between sites and the GPC centrally to fulfill 

the objectives of Phase 1.  Instead, site honest brokers will use an open-source i2b2 plugin, RDataBuilder, to extract data 

into a standardized R data frame analogous to the HMO Research Network Virtual Data Warehouse’s
21

 use of 

standardized SAS processes for data exchange.  We believe this honest broker mediated approach will suffice for initial 

development of CER trial monitoring, but we remain open to developing more scalable approaches grounded in practical 

experience running trials as part of the national network.  

In sum, we believe we have in place the clinical and information technology systems at each of our GPC sites for a 

successful CDRN. These have been described, including the standards used to capture and store data elements.  We are 

aware of interoperability gaps and have set forth plans to address these to enhance standardization and interoperability of 

data within and across the GPC during Phase 1.  Our currently existing and planned policies, procedures, tools, and 

methods for Phase 1 also have been presented and we are eager to work toward interoperability across CDRNs and 

PPRNs. 
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Table 2.1 

  
System 1 

Univ. of KS Med Ctr.  

  Current Proposed 

EMR/EHR Systems     

System name Epic   

Year deployed 
2007   

Features (place a check mark if your 
network has these features) 

    

Clinical decision-     support system X   

Patient portal X(MyChart)   

i2b2 X   

Other features (Please describe) 

Reporting workbench 
Patient registries 
Epic research Module, 
SunQuest ORSOS 

Care Everywhere 

Standards and Interoperability     

Which standards do you use?  

Content: 
HL7 code sets 
IMO/SNOMED CT,  
FDB/NDC/RxNorm 
CPT/ICD*PCS/HCPCS 
HL7 CCD 
 
Messaging: 
HL7 
NCPDP 
ASC X12 

Content: 
Demographics: OMB/X12 code sets 
Problem and Diagnoses (Clinical): SNOMED CT 
(Administrative): ICD-9-CM (ICD-10-CM 2014) 
Past Medical History: SNOMED CT 
Family History: SNOMED CT 
Clinical Findings: SNOMED CT 
Lab orders and results: LOINC, CPT(admin) 
Imaging results: LOINC, CPT(admin) 
Medications: RxNORM, NDC (pharmacy) 
Allergies: RXNORM, SNOMED CT 
Procedures: (clinical): SNOMED CT, LOINC  
(administrative):  CPT/HCPCS, ICD-9-PCS(ICD-10-PCS) 
Immunizations: CVX/MVX code sets 
Clinical Notes: LOINC (doc types), HL7 CDA(CCD and QRDA) 
Billing and Claims: ICD9, CPT, HCPCS, ICDPCS 
Messaging: 
Billing and administrative: ASC X12, HL7 
Clinical Orders and Results: HL7 
Electronic prescribing and formulary: NCPDP 
Clinical Imaging: DICOM 

Do you have interoperability with other 
networks? (If so, please state which ones.) 

Care Everywhere 
State immunization 
registry 
State HIE (Lewis And 
Clark Information 
Exchange and KHIN) 

  

Do you use a common data model? (If so, 
state which one) 

Epic 
HL7 
i2b2 
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Table 2.1 (continued)  

  
System 2 

Children's Mercy (MO) 

  Current Proposed 

EMR/EHR Systems     

System name 
 Cerner 

  

Year deployed 
2008 

  

Features (place a check mark if your 
network has these features) 

  
  

Clinical decision-     support system X   

Patient portal   X 

i2b2   X 

Other features (Please describe) 
All clinical data feeds into Cerner.  All 
financial data feeds into Meditech.   

Standards and Interoperability     

Which standards do you use?  

Content: 
HL7 code sets 
SNOMED CT,  
CPT/ICD*PCS/HCPCS 
Multum/NDC 
 
Messaging: 
HL7 
ASC X12 

Content: 
Demographics: OMB/X12 code sets 
Problem and Diagnoses (Clinical): SNOMED CT 
(Administrative): ICD-9-CM (ICD-10-CM 2014) 
Past Medical History: SNOMED CT 
Family History: SNOMED CT 
Clinical Findings: SNOMED CT 
Lab orders and results: LOINC, CPT(admin) 
Imaging results: LOINC, CPT(admin) 
Medications: RxNORM, NDC (pharmacy) 
Allergies: RXNORM, SNOMED CT 
Procedures: (clinical): SNOMED CT, LOINC  
(administrative):  CPT/HCPCS, ICD-9-PCS(ICD-10-
PCS) 
Immunizations: CVX/MVX code sets 
Clinical Notes: LOINC (doc types), HL7 CDA(CCD and 
QRDA) 
Billing and Claims: ICD9, CPT, HCPCS, ICDPCS 
Messaging: 
Billing and administrative: ASC X12, HL7 
Clinical Orders and Results: HL7 
Electronic prescribing and formulary: NCPDP 
Clinical Imaging: DICOM 

Do you have interoperability with 
other networks? (If so, please state 
which ones.) 

State of Missouri, Hospital Electronic 
Syndromic Surveillance (HESS), Lewis and 
Clark Information Exchange (LACIE), 
MobileMD (Community Providers), Golden 
Hour (ER Transport), Immunizations Hub (MO 
and KS), Physicians Reference Laboratory 
(Reference Lab), M-Modal (Transcription 
Service), SureScripts (Pharmacies), Intelerad 
(Radiology), Aris (Radiology Service), Mayo 
Medical Lab (Reference Lab), TelCor 
(Reference Lab), ViraCor (Reference Lab) 

  

Do you use a common data model? 
(If so, state which one) 
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Table 2.1 (continued) 

  
System 3 

Univ. of Iowa Healthcare 

  Current Proposed 

EMR/EHR Systems     

System name Epic   

Year deployed 2009   

Features (place a check mark if your 
network has these features) 

    

Clinical decision-     support system X   

Patient portal X (MyChart)   

i2b2   X 

Other features (Please describe) 
Reporting workbench  
Patient Registries 
Epic Research Module 

Care Everywhere 

Standards and Interoperability     

Which standards do you use?  

Content: 
HL7 code sets 
IMO/SNOMED CT  
FDB/NDC 
CPT/ICD*PCS/HCPCS 
 
Messaging: 
HL7 
NCPDP 
ASC X12 

Content: 
Demographics: OMB/X12 code sets 
Problem and Diagnoses (Clinical): SNOMED CT 
(Administrative): ICD-9-CM (ICD-10-CM 2014) 
Past Medical History: SNOMED CT 
Family History: SNOMED CT 
Clinical Findings: SNOMED CT 
Lab orders and results: LOINC, CPT(admin) 
Imaging results: LOINC, CPT(admin) 
Medications: RxNORM, NDC (pharmacy) 
Allergies: RXNORM, SNOMED CT 
Procedures: (clinical): SNOMED CT, LOINC  
(administrative):  CPT/HCPCS, ICD-9-PCS(ICD-10-PCS) 
Immunizations: CVX/MVX code sets 
Clinical Notes: LOINC (doc types), HL7 CDA(CCD and QRDA) 
Billing and Claims: ICD9, CPT, HCPCS, ICDPCS 
Messaging: 
Billing and administrative: ASC X12, HL7 
Clinical Orders and Results: HL7 
Electronic prescribing and formulary: NCPDP 
Clinical Imaging: DICOM 

Do you have interoperability with other 
networks? (If so, please state which ones.) 

No (Care Everywhere) 

Do you use a common data model? (If so, 
state which one) 

Epic 
HL7 

i2b2 
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Table 2.1 (continued) 

  
System 4 

Univ of WI - Madison 

  Current Proposed 

EMR/EHR Systems     

System name Epic   

Year deployed 2007   

Features (place a check mark if your network 
has these features) 

    

Clinical decision-     support system X   

Patient portal X(MyChart)   

i2b2 X    

Other features (Please describe) 

Reporting 
workbench  
Patient 
Registries 
Epic Research 
Module 

Care Everywhere 

Standards and Interoperability     

Which standards do you use?  

GPI/NDC, 
ICD9/10 (IMO), 
HL7, 
HCPCS/ADA, 
CPT, ISO3166 

Content: 
Demographics: OMB/X12 code sets 
Problem and Diagnoses (Clinical): SNOMED CT 
(Administrative): ICD-9-CM (ICD-10-CM 2014) 
Past Medical History: SNOMED CT 
Family History: SNOMED CT 
Clinical Findings: SNOMED CT 
Lab orders and results: LOINC, CPT(admin) 
Imaging results: LOINC, CPT(admin) 
Medications: RxNORM, NDC (pharmacy) 
Allergies: RXNORM, SNOMED CT 
Procedures: (clinical): SNOMED CT, LOINC  
(administrative):  CPT/HCPCS, ICD-9-PCS(ICD-10-PCS) 
Immunizations: CVX/MVX code sets 
Clinical Notes: LOINC (doc types), HL7 CDA(CCD and QRDA) 
Billing and Claims: ICD9, CPT, HCPCS, ICDPCS 
Messaging: 
Billing and administrative: ASC X12, HL7 
Clinical Orders and Results: HL7 
Electronic prescribing and formulary: NCPDP 
Clinical Imaging: DICOM 

Do you have interoperability with other 
networks? (If so, please state which ones.) 

  (Care Everywhere) 

Do you use a common data model? (If so, state 
which one) 

Epic 
HL7 
i2b2 
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Table 2.1 (continued) 

  
System 5 

Medical College of WI 

  Current Proposed 

EMR/EHR Systems     

System name Epic   

Year deployed 2005   

Features (place a check mark if your network 
has these features) 

    

Clinical decision-     support system     

Patient portal X(MyChart)   

i2b2 X    

Other features (Please describe) 
Reporting workbench  
Patient Registries 
Epic Research Module 

Care Everywhere 

Standards and Interoperability     

Which standards do you use?  

Content: 
HL7 code sets 
IMO/SNOMED CT  
Medispan/NDC 
CPT/ICD*PCS/HCPCS 
 
Messaging: 
HL7 
NCPDP 
ASC X12 

Content: 
Demographics: OMB/X12 code sets 
Problem and Diagnoses (Clinical): SNOMED CT 
(Administrative): ICD-9-CM (ICD-10-CM 2014) 
Past Medical History: SNOMED CT 
Family History: SNOMED CT 
Clinical Findings: SNOMED CT 
Lab orders and results: LOINC, CPT(admin) 
Imaging results: LOINC, CPT(admin) 
Medications: RxNORM, NDC (pharmacy) 
Allergies: RXNORM, SNOMED CT 
Procedures: (clinical): SNOMED CT, LOINC  
(administrative):  CPT/HCPCS, ICD-9-PCS(ICD-10-PCS) 
Immunizations: CVX/MVX code sets 
Clinical Notes: LOINC (doc types), HL7 CDA(CCD and QRDA) 
Billing and Claims: ICD9, CPT, HCPCS, ICDPCS 
Messaging: 
Billing and administrative: ASC X12, HL7 
Clinical Orders and Results: HL7 
Electronic prescribing and formulary: NCPDP 
Clinical Imaging: DICOM 

Do you have interoperability with other 
networks? (If so, please state which ones.) 

  (Care everywhere) 

Do you use a common data model? (If so, 
state which one) 

Epic 
HL7 

i2b2 
SHRINE 
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Table 2.1 (continued) 

  
System 6 

Marshfield Clinic (WI) 

  Current Proposed 

EMR/EHR Systems   

System name 
CattailsMD (outpt) 
Centricity Enterprise(inpt) 

  

Year deployed  1994   

Features (place a check mark if your 
network has these features) 

  

Clinical decision-     support system X   

Patient portal X   

i2b2 X   

Other features (Please describe)     

Standards and Interoperability   

Which standards do you use?  

Medications and Medication 
Allergies: NDC, RxNorm; 
Medication Routes: NCI Thesaurus; 
Medication Dosage Forms: NCI 
Thesaurus; Immunizations: CVX; 
Patient Demographics: HL7, CDC; 
Smoking Status: SNOMED; Patient 
Problems/Diagnosis: ICD9, ICD10, 
SNOMED;Body Site: 
SNOMED;Units: UNUM;Non Drug 
Allergies: UNII;Lab Results: 
LOINC;Clinical Observations: 
SNOMED;Procedures: CPT-
4;Specimen Type: 
SNOMED;Organisms: 
SNOMED;Antibiotics: SNOMED 

Content: 
Demographics: OMB/X12 code sets 
Problem and Diagnoses (Clinical): SNOMED CT 
(Administrative): ICD-9-CM (ICD-10-CM 2014) 
Past Medical History: SNOMED CT 
Family History: SNOMED CT 
Clinical Findings: SNOMED CT 
Lab orders and results: LOINC, CPT(admin) 
Imaging results: LOINC, CPT(admin) 
Medications: RxNORM, NDC (pharmacy) 
Allergies: RXNORM, SNOMED CT 
Procedures: (clinical): SNOMED CT, LOINC  
(administrative):  CPT/HCPCS, ICD-9-PCS(ICD-10-PCS) 
Immunizations: CVX/MVX code sets 
Clinical Notes: LOINC (doc types), HL7 CDA(CCD and 
QRDA) 
Billing and Claims: ICD9, CPT, HCPCS, ICDPCS 
Messaging: 
Billing and administrative: ASC X12, HL7 
Clinical Orders and Results: HL7 
Electronic prescribing and formulary: NCPDP 
Clinical Imaging: DICOM 

Do you have interoperability with 
other networks? (If so, please state 
which ones.) 

We have real-time interfaces for 
exchanging information with the 
following vendors:Cerner, GE, 
PICIS, McKesson, Siemens, 
Intrinsiq, Provation, LVM, Epic, 
Meditech, MedhostWe have real-
time interfaces for exchanging  
information with the following 
state/national organizations 
Wisconsin Immunization Registry, 
State Lab of Hygiene, Social 
Security Administration, CMS. 

  

Do you use a common data model? (If 
so, state which one) 

HMORN VDW common data 
model  
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Table 2.1 (continued) 

  
System 7 

University of Minnesota Academic Health Center 

  Current Proposed 

EMR/EHR Systems     

System name  Epic v2010 (Epic v2014 2013) 

Year deployed 
 Phased implementation 
from 2007-2013 

  

Features (place a check mark if your 
network has these features) 

    

Clinical decision-     support system X   

Patient portal X(MyChart)   

i2b2 X    

Other features (Please describe) 
Reporting workbench  
Patient Registries 
Epic Research Module 

Care Everywhere 

Standards and Interoperability     

Which standards do you use?  

Content: 
HL7 code sets 
IMO/SNOMED CT 
CPT4/ICD*PCS/HCPCS 
ICD-9-CM 
FDB/NDC/RxNorm 
CVX 
 
Messaging: 
HL7 
NCPDP 
ASC X12 

Content: 
Demographics: OMB/X12 code sets 
Problem and Diagnoses (Clinical): SNOMED CT 
(Administrative): ICD-9-CM (ICD-10-CM 2014) 
Past Medical History: SNOMED CT 
Family History: SNOMED CT 
Clinical Findings: SNOMED CT 
Lab orders and results: LOINC, CPT(admin) 
Imaging results: LOINC, CPT(admin) 
Medications: RxNORM, NDC (pharmacy) 
Allergies: RXNORM, SNOMED CT 
Procedures: (clinical): SNOMED CT, LOINC  
(administrative):  CPT/HCPCS, ICD-9-PCS(ICD-10-PCS) 
Immunizations: CVX/MVX code sets 
Clinical Notes: LOINC (doc types), HL7 CDA(CCD and QRDA) 
Billing and Claims: ICD9, CPT, HCPCS, ICDPCS 
Messaging: 
Billing and administrative: ASC X12, HL7 
Clinical Orders and Results: HL7 
Electronic prescribing and formulary: NCPDP 
Clinical Imaging: DICOM 

Do you have interoperability with other 
networks? (If so, please state which ones.) 

N/A (Care Everywhere) 

Do you use a common data model? (If so, 
state which one) 

Epic 
HL7 
i2b2 
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Table 2.1 (continued) 

  
System 8 

Univ. of NE Med Ctr. 

  Current Proposed 

EMR/EHR Systems     

System name  Epic v2010 (Epic v2012 2012) 

Year deployed 2012   

Features (place a check mark if your 
network has these features) 

    

Clinical decision-     support system X   

Patient portal X(MyChart)   

i2b2   (2013) 

Other features (Please describe) 
Reporting workbench  
Patient Registries 
Epic Research Module 

Care Everywhere 

Standards and Interoperability     

Which standards do you use?  

Content: 
HL7 code sets 
IMO/SNOMED CT,  
FDB/NDC 
CPT/ICD*PCS/HCPCS 
 
Messaging: 
HL7 
NCPDP 
ASC X12 

Content: 
Demographics: OMB/X12 code sets 
Problem and Diagnoses (Clinical): SNOMED CT 
(Administrative): ICD-9-CM (ICD-10-CM 2014) 
Past Medical History: SNOMED CT 
Family History: SNOMED CT 
Clinical Findings: SNOMED CT 
Lab orders and results: LOINC, CPT(admin) 
Imaging results: LOINC, CPT(admin) 
Medications: RxNORM, NDC (pharmacy) 
Allergies: RXNORM, SNOMED CT 
Procedures: (clinical): SNOMED CT, LOINC  
(administrative):  CPT/HCPCS, ICD-9-PCS(ICD-10-PCS) 
Immunizations: CVX/MVX code sets 
Clinical Notes: LOINC (doc types), HL7 CDA(CCD and QRDA) 
Billing and Claims: ICD9, CPT, HCPCS, ICDPCS 
Messaging: 
Billing and administrative: ASC X12, HL7 
Clinical Orders and Results: HL7 
Electronic prescribing and formulary: NCPDP 
Clinical Imaging: DICOM 

Do you have interoperability with other 
networks? (If so, please state which 
ones.) 

Nebraska Health 
Information 
Interchange(HIE)   
Nebraska Public Health 
Laboratories  
National Electronic Disease 
Surveillance System  
CDC (Influenza, reportable  
Infectious agents) 

(Nebraska State Immunization Information System) 
(Care Everywhere) 

Do you use a common data model? (If so, 
state which one) 

Epic 
HL7 

i2b2 
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Table 2.1 (continued) 

  
System 9 

UTHSC - San Antonio 

  Current Proposed 

EMR/EHR Systems     

System name 
 EpicCare Ambulatory 
EMR 

 HIE 
Sunrise 
dbMotion(2014) 

Year deployed  2007   

Features (place a check mark if your 
network has these features) 

    

Clinical decision-     support system X  Radar, Cogito, Enterprise reporting, data warehouse features 

Patient portal X(MyChart)   

i2b2 X   

Other features (Please describe) 

Reporting workbench  
Patient Registries 
Televox pt 
communications 

Care Everywhere 
Patient reported outcomes 

Standards and Interoperability     

Which standards do you use?  

Content: 
HL7 code sets 
IMO/SNOMED CT -Dx  
Medispan/NDC 
LOINC 
CPT/ICD*PCS/HCPCS 
 
Messaging: 
HL7 
NCPDP 
ASC X12 

Content: 
Demographics: OMB/X12 code sets 
Problem and Diagnoses (Clinical): SNOMED CT 
(Administrative): ICD-9-CM (ICD-10-CM 2014) 
Past Medical History: SNOMED CT 
Family History: SNOMED CT 
Clinical Findings: SNOMED CT 
Lab orders and results: LOINC, CPT(admin) 
Imaging results: LOINC, CPT(admin) 
Medications: RxNORM, NDC (pharmacy) 
Allergies: RXNORM, SNOMED CT 
Procedures: (clinical): SNOMED CT, LOINC  
(administrative):  CPT/HCPCS, ICD-9-PCS(ICD-10-PCS) 
Immunizations: CVX/MVX code sets 
Clinical Notes: LOINC (doc types), HL7 CDA(CCD and QRDA) 
Billing and Claims: ICD9, CPT, HCPCS, ICDPCS 
Messaging: 
Billing and administrative: ASC X12, HL7 
Clinical Orders and Results: HL7 
Electronic prescribing and formulary: NCPDP 
Clinical Imaging: DICOM 

Do you have interoperability with other 
networks? (If so, please state which 
ones.) 

Care Everywhere  
(dbMotion - UHS) 
(Care Everywhere) 

Do you use a common data model? (If so, 
state which one) 

Epic 
HL7 

i2b2 
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Table 2.1 (continued) 

  
System 10 

U. of TX - Southwestern  

  Current Proposed 

EMR/EHR Systems     

System name Epic   

Year deployed 2001   

Features (place a check mark if your network 
has these features) 

    

Clinical decision-     support system X   

Patient portal X(MyChart)   

i2b2 X   

Other features (Please describe) 
Reporting workbench  
Patient Registries 
Epic Research Module 

Care Everywhere 

Standards and Interoperability     

Which standards do you use?  

Content: 
HL7 code sets 
IMO/SNOMED CT,  
FDB/NDC/RxNorm 
CPT/ICD*PCS/HCPCS 
HL7 CCD 
 
Messaging: 
HL7 
NCPDP 
ASC X12 

Content: 
Demographics: OMB/X12 code sets 
Problem and Diagnoses (Clinical): SNOMED CT 
(Administrative): ICD-9-CM (ICD-10-CM 2014) 
Past Medical History: SNOMED CT 
Family History: SNOMED CT 
Clinical Findings: SNOMED CT 
Lab orders and results: LOINC, CPT(admin) 
Imaging results: LOINC, CPT(admin) 
Medications: RxNORM, NDC (pharmacy) 
Allergies: RXNORM, SNOMED CT 
Procedures: (clinical): SNOMED CT, LOINC  
(administrative):  CPT/HCPCS, ICD-9-PCS(ICD-10-PCS) 
Immunizations: CVX/MVX code sets 
Clinical Notes: LOINC (doc types), HL7 CDA(CCD and QRDA) 
Billing and Claims: ICD9, CPT, HCPCS, ICDPCS 
Messaging: 
Billing and administrative: ASC X12, HL7 
Clinical Orders and Results: HL7 
Electronic prescribing and formulary: NCPDP 
Clinical Imaging: DICOM 

Do you have interoperability with other 
networks? (If so, please state which ones.) 

Care Everywhere   

Do you use a common data model? (If so, 
state which one) 

Epic 
HL7 
i2b2 
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Review Criterion 3: Describe the capture of complete, comprehensive clinical information over time. 

The GPC network brings together the EHR, administrative claims data, and patient reported outcomes data for 10 diverse 

academic health centers. The GPC data infrastructure will be built around i2b2 based data repositories at each site, which 

will facilitate interoperability and data standardization.  Functional i2b2 repositories are already deployed at 7 of the 10 

GPC sites, with concrete implementation schedules (described in RC1) at the remaining 3 sites (Children’s Mercy 

Hospital, the University of Iowa, and the University of Nebraska).  Moreover, all 10 sites currently use REDCap, a 

research data capture system that can reliably integrate patient-level data collected for clinical registries and specific 

research projects into the i2b2 repositories
1
 . REDCap also facilitates GPC-level data storage, governance and oversight 

processes at low cost and with an open reusable platform for future research.  Thus, the i2b2/REDcap platform allows the 

GPC the flexibility to assimilate multiple disparate data sources, including clinical registries, patient reported outcome 

measures, and independently collected research data, including genetic data.  

Table 3.1 describes the types of data and the longitudinal nature of the data that are currently available at each of the GPC 

sites to populate the network.  Mirroring national trends, the timing of EHR deployment varies across GPC sites and, in 

some cases within individual sites.  For example, at the University of Kansas, Epic was implemented in inpatient units in 

December 2007, while outpatient implementation occurred in a staggered manner between 2010 and 2012.  Table 3.1 also 

provides information on the percentages of patients with specific types of utilization data (e.g., inpatient utilization) and 

with specific types of data elements (e.g., diagnoses, procedures, laboratory values, pathology results).  It is particularly 

noteworthy that at some sites, data repository records extend for decades, contributing to very large denominators.  For 

example, the University of Wisconsin has over a century of certain data sources and the University of Kansas, University 

of Iowa and Marshfield Clinic have long-standing tumor registries.  Collectively, however, the GPC can address a wide 

range of observational and longitudinal studies, despite variations in implementation across sites.  Nonetheless, gaps exist, 

and some gaps (e.g., incorporation of registry information at some sites) are more easily addressed than others (e.g., 

incorporating inpatient data at the University of Texas Health Science Center at San Antonio).  

In addition to EHR and registry data, administrative claims data are valuable assets for both retrospective and prospective 

studies. While GPC sites currently vary in their incorporation of billing information, all of the adult inpatient sites’ 

primary teaching hospitals are members of the University HealthSystem Consortium (UHC) and contribute complete 

billing data to the UHC Clinical Data Base (CDB)
2
.  The UHC CDB enables benchmarking of health system performance, 

providing enriched administrative data (e.g., case-mix and severity measures) back to the facilities.  Using standardized 

processes developed at the University of Kansas to incorporate the UHC CDB into i2b2, the enriched UHC data sets can 

then be incorporated in the sites’ data repositories.  With respect to pediatric data, Children’s Mercy Hospital participates 

in the comparable Child Health Corporation of America (CHCA) Pediatric Health Information System (PHIS) and two 

other CHCA members (Medical College of Wisconsin and University of Texas Southwestern) who are in the GPC are 

planning to participate in this pediatric information system during the Phase 1 project period.     

We are excited about the many strengths and diversity of the populations served by our GPC sites; however, we recognize 

limitations exist in most health systems for comprehensive, complete, and longitudinal data capture, and the GPC is no 

exception. First, patients exercise choice and often receive care from multiple systems.  For example, even within the VA 

healthcare system, the nation’s largest integrated delivery system, more than 50% of patients receiving VA care in any 

one year also receive some services from the private sector.  Similarly, it has been well chronicled that patients who are 

insured through HMOs and Medicare Advantage plans often receive services through the VA as well. Second, patients 

change providers over time as a result of changes in their health care benefits. Third, patients are referred out of smaller 

systems to receive specialized care only available at tertiary centers. Fourth, while the GPC sites collectively have very 

large (and growing) primary care populations who receive the majority of their care at the GPC sites, GPC sites provide a 

considerable amount of specialty care to large numbers of patients for whom the site may not have routine, longitudinal 

primary care data.  Once seen in our specialty clinics, however, we will have access to these patients for follow-up and 

longitudinal studies through new data collection mechanisms established for specific studies.  

Having a large base of specialty care is essential for recruitment to comparative effectiveness studies and pragmatic trials 

comparing alternative treatment strategies for acute and chronic diseases, but it is particularly critical for studying less 

common and rare diseases.  For example, as described in RC6, we are confident that the GPC will capture comprehensive, 

complete, and longitudinal data on all Amyotrophic Lateral Sclerosis (ALS) patients (our selected rare disease) in our 
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Figure 3.1.  Comprehensive and complete data 

example from KUMC:  heat map of percentage of 

proposed data elements from the HER and billing 

sources recorded in six month intervals 

surrounding the data of breast cancer diagnosis 

specified by the hospital tumor registry. 

geographic areas because essentially all patients diagnosed with ALS are followed in ALS specialty clinics.  For our 

selected common disease, breast cancer, care is coordinated through GPC cancer centers that maintain tumor registries—

allowing us to obtain rigorous long term follow up information for these patients.  Methods for incorporating tumor 

registry data based upon North American Association of Central Cancer Registries standard file formats have already 

been shared between KUMC and UTSW and will be propagated across the GPC.  Figure 3.1 highlights this integration by 

providing a heatmap for a sample breast cancer cohort from KUMC defined by date of diagnosis per the hospital tumor 

registry and then evaluating the frequency of select proposed data elements outlined in RC6.   This relatively small sample 

of 229 patients was taken from cases in the KUMC de-identified i2b2 repository that were diagnosed after January 1, 

2012 in order to illustrate cases where there was the possibility of having ambulatory EHR data prior to diagnosis. 

Federal “Meaningful Use” requirements will compel healthcare 

systems to adopt portal technologies and the GPC will exploit 

this for collecting patient reported outcomes.  Patient portals 

provide a valuable opportunity to use REDCap to prototype 

survey instruments.  We also will work to incorporate 

unstructured text data in EHR clinical workflows (e.g., 

information in physician notes, scanned documents containing 

genetic test results from outside labs such as Oncogene DX, or 

BRCA status.) 

As shown in Table 3.1, with the exception of Marshfield Clinic (a 

member of the HMO Research Network) the GPC does not have 

widespread access to payer and health plan claims data, which 

can provide information on out of system health care utilization.  

However, several GPC sites (e.g., University of Wisconsin, 

University of Iowa, Medical College of Wisconsin) have 

developed accountable care organizations (ACOs) through 

Medicare and private insurers.  Through these ACOs, sites often 

receive access to the full spectrum of claims data for patients 

within the ACO.   

Several other steps will be taken by the GPC to address identified 

gaps in health information.  For example, as outlined in RC1, we 

will conduct a pilot with the breast cancer cohort to supplement 

our data repositories with Medicare/Medicaid claims data.  To do 

so, we will obtain data from CMS through ResDAC, which is 

based at the University of Minnesota. This pilot will inform more 

ongoing sustainable efforts that we will develop as our network 

matures.  Obtaining CMS data will enable us to examine 

variations in out of system utilization across GPC sites. Dr. 

Shireman (KUMC), who has extensive experience working with 

Medicaid/Medicare data and established relations with the Kansas Department of Health and Environment, will lead 

discussions with Kansas Medicaid and insurance officials to promote the value of CDRNs for better understanding care 

delivery patterns and quality of care for underserved populations. 

We also will explore relationships with state Health Information Exchanges (HIE) as another vehicle for enhancing 

completeness of data capture across all payers. As described in RC1, Dr. McClay will pilot the development of a Data Use 

and Reciprocal Support Agreement with the Nebraska Health Information Initiative for the GPC as a model for other GPC 

sites, such as in the Kansas City region where Dr. Fitzmaurice at Children’s Mercy and Dr. Ator at the University of 

Kansas Hospital are the chair and vice chair of the Lewis and Clark Information Exchange board of directors.  Through all 

of these mechanisms, and by virtue of the rich diversity and reach of the GPC across 10 institutions and 7 states, we are 

confident that the GPC will be able to substantially build and grow our new network for comprehensive, complete, and 

longitudinal data capture to achieve the goals of the PCORI CDRN program. 
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Table 3.1  

Data Sources  

System 1 

University of Kansas Medical Center 

  Current  
Proposed 
addition 

  Numerator Denominator Percent of population  

Number of years 

collected 

Percent  captured 

electronically    

Enrollment data N/A 307,662 N/A N/A N/A N/A 

Demographic data 357,884 357,884 100.00% 33 100.00% 393,672 

Health plan utilization/claims N/A 307,662 N/A N/A N/A N/A 

EMR/EHR  data 357,884 357,884 100.00% 6 100.00% 393,672 

Hospital inpatient utilization 87,905 357,884 24.56% 33 100.00% 92,300 

Hospital inpatient diagnosis 
codes 

86,299 87,905 98.17% 6 100.00% 90,614 

Hospital inpatient procedure 

codes 
87,452 87,905 99.48% 6 100.00% 91,825 

Hospital outpatient utilization 269,106 357,884 75.19% 6 100.00% 282,561 

Hospital outpatient diagnosis 
codes 

239,020 269,106 88.82% 6 100.00% 250,971 

Hospital outpatient procedure 

codes 
242,994 269,106 90.30% 6 100.00% 255,144 

Doctors office utilization  205,227 357,884 57.34% 13 100.00% 225,750 

Doctors office diagnosis codes 198,498 205,227 96.72% 13 100.00% 218,348 

Doctors office procedure codes 152,128 205,227 74.13% 13 100.00% 167,341 

Ambulatory diagnosis and 
procedure codes 

N/A 307,662 N/A N/A N/A N/A 

Procedures 305,952 357,884 85.49% 6 100.00% 336,547 

Medical charts 
N/A 307,662 100.00% N/A N/A N/A 

Laboratory data 235,513 357,884 65.81% 10 100.00% 259,064 

Imaging data 
201,752 357,884 56.37% 6 100.00% 221,927 

Clinical registries 25,649 357,884 7.17% 59 100.00% 28,214 

Biospecimen resources 4,438 357,884 1.24% 18 100.00% 4,882 

Patient-reported outcomes 
N/A 307,662 N/A N/A N/A N/A 

Prescription and pharmacy data 234,339 357,844 65.49% 6 100.00% 257,773 

Biophysiological data 342,796 357,844 95.79% 6 100.00% 377,076 

Clinical notes 
243,786 357,884 68.68% 6 100.00% 270,365 

Hospital admissions 87,905 357,884 24.56% 33 100.00% 96,696 

Survey data 
119,000 265,000 44.91% 7 100.00% 130,900 

Clinical trials data 
5,000 357,884 1.40% 5 100.00% 5,500 

Medicare/Medicaid N/A 307,662 N/A N/A N/A N/A 

Vital records 357,884 357,884 100.00% 33 100.00% 393,672 

Other (including dedicated data 
on surgery, radiation therapy, 

chemotherapy, medical devices, 
diagnostic procedures, 

behavioral health) 

144,621 357,884 40.41% 6 100 159,083 

i2b2     Go-Live Patient Count Fact Count   

i2b2     
April 2011 1,991,000 1,180,000,000 
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Table 3.1 (continued) 

Data Sources  

System 2 

Children's Mercy Hospital 

  Current  Proposed addition 

  Numerator Denominator 
Percent  of 
population 

Number of years 
collected 

Percent  captured 
electronically    

Enrollment data 985,683 985,683 100.00% 15 100.00% 1,133,535 

Demographic data 985,683 985,683 100.00% 15 100.00% 1,133,535 

Health plan utilization/claims 847,687 985,683 86.00% 7 100.00% 974,840 

EMR/EHR  data 847,687 847,687 100.00% 15 100.00% 974,840 

Hospital inpatient utilization 76,829 847,687 9.06% 15 100.00% 88,353 

Hospital inpatient diagnosis 

codes 
76,061 76,829 99.00% 15 100.00% 87,470 

Hospital inpatient procedure 
codes 

57,622 76,829 75.00% 15 100.00% 66,265 

Hospital outpatient utilization 370,321 847,687 43.69% 15 100.00% 425,869 

Hospital outpatient diagnosis 
codes 

366,618 370,321 99.00% 15 100.00% 421,611 

Hospital outpatient procedure 

codes 
148,128 370,321 40.00% 15 100.00% 170,347 

Doctors office utilization  N/A 847,687 N/A N/A N/A N/A 

Doctors office diagnosis codes N/A 847,687 N/A N/A N/A N/A 

Doctors office procedure codes N/A 847,687 N/A N/A N/A N/A 

Ambulatory diagnosis and 

procedure codes 
366,618 370,321 99.00% 15 100.00% 421,611 

Procedures 148,128 370,321 40.00% 15 100.00% 170,347 

Medical charts 
N/A 847,687 N/A 15 100.00% N/A 

Laboratory data 762,910 847,678 90.00% 12 100.00% 877,347 

Imaging data 
211,919 847,678 25.00% 12 100.00% 243,707 

Clinical registries 211,919 847,678 25.00% 10 25.00% 243,707 

Biospecimen resources 35,000 847,678 4.13% N/A N/A 40,250 

Patient-reported outcomes 
N/A 847,687 N/A N/A N/A 

Within next 18 
months 

Prescription and pharmacy data 339,071 847,678 40.00% 5 100.00% 389,932 

Biophysiological data 84,768 847,678 10.00% 3 100.00% 97,483 

Clinical notes 
830,724 847,678 98.00% 5 75.00% 955,333 

Hospital admissions 14,000 847,687 1.65% 10 100.00% 16,100 

Survey data 
N/A 847,687 N/A 5 0.00% N/A 

Clinical trials data 
42,384 847,678 5.00% 5 0.00% 48,742 

Medicare/Medicaid 440,793 847,678 52.00% 15 100.00% 506,912 

Vital records 839,201 847,678 99.00% 5 100.00% 965,081 

Other (including dedicated data 

on surgery, radiation therapy, 

chemotherapy, medical devices, 
diagnostic procedures, 

behavioral health) 

169,536 847,678 20.00% 5 75.00% 194,966 

i2b2     Go-Live Patient Count Fact Count   

i2b2     
N/A N/A N/A 
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Table 3.1 (continued) 

Data Sources  

System 3 

University of Iowa Healthcare 

  Current  

Proposed 

addition 

  Numerator Denominator 

Percent  of 

population 

Number of years 

collected 

Percent  captured 

electronically    

Enrollment data N/A 423,000 N/A N/A N/A N/A 

Demographic data 423,614 423,614 100.00% 36 100.00% 487,156 

Health plan utilization/claims N/A 423,000 N/A N/A N/A N/A 

EMR/EHR  data 423,614 423,614 100.00% 4 100.00% 487,156 

Hospital inpatient utilization 118,320 423,614 27.93% 4 100.00% 136,068 

Hospital inpatient diagnosis 

codes 
108,411 118,320 91.63% 4 100.00% 124,673 

Hospital inpatient procedure 

codes 
111,852 118,320 94.53% 4 100.00% 128,630 

Hospital outpatient utilization 176,575 423,614 41.68% 4 100.00% 203,061 

Hospital outpatient diagnosis 

codes 
116,866 176,575 66.18% 4 100.00% 134,396 

Hospital outpatient procedure 

codes 
119,527 176,575 67.69% 4 100.00% 137,456 

Doctors office utilization  103,517 423,614 24.44% 13 100.00% 119,045 

Doctors office diagnosis codes 100,354 103,517 96.94% 13 100.00% 115,407 

Doctors office procedure codes 77,895 103,517 75.25% 13 100.00% 89,579 

Ambulatory diagnosis and 

procedure codes 
N/A 423,000 N/A N/A N/A N/A 

Procedures 381,436 423,614 90.04% 6 100.00% 438,651 

Medical charts 
423,000 423,000 100.00% N/A N/A 486,450 

Laboratory data 263,866 423,614 62.29% 17 100.00% 303,446 

Imaging data 
191,120 423,614 45.12% 6 100.00% 219,788 

Clinical registries 26,911 423,614 6.35% 59 100.00% 30,948 

Biospecimen resources 7,450 423,614 1.76% 7 100.00% 8,568 

Patient-reported outcomes N/A 423,000 N/A N/A 100.00% N/A 

Prescription and pharmacy 
data 

214,745 423,614 50.69% 6 100.00% 246,957 

Biophysiological data 308,499 423,614 72.83% 6 100.00% 354,774 

Clinical notes 
418,338 423,614 98.75% 4 100.00% 481,089 

Hospital admissions 118,320 423,614 27.93% 4 100.00% 136,068 

Survey data 
N/A 423,000 N/A N/A N/A N/A 

Clinical trials data 
N/A 423,000 N/A N/A N/A N/A 

Medicare/Medicaid N/A 423,000 N/A N/A N/A N/A 

Vital records 423,614 423,614 100.00% 33 100 487,156 

Other (including dedicated 
data on surgery, radiation 

therapy, chemotherapy, 

medical devices, diagnostic 
procedures, behavioral health) 

            

i2b2     Go-Live Patient Count Fact Count   

i2b2     N/A N/A N/A   
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Table 3.1 (continued) 

Data Sources  

System 4 

University of Wisconsin - Madison 

  Current  Proposed addition 

  Numerator Denominator Percent of population  

Number of 

years collected 

Percent  
captured 

electronically    

Enrollment data N/A 1,377,000 65.00% 110 100.00% N/A 

Demographic data 972,088 1,822,169 53.35% 30 100.00% 1,117,901 

Health plan 

utilization/claims 
N/A 1,377,000 6.00% 3 100.00% N/A 

EMR/EHR  data   1,377,000 100.00% 12 100.00% N/A 

Hospital inpatient utilization 101,601 423,238 24.01% 46 100.00% 116,841 

Hospital inpatient diagnosis 
codes 

71,649 101,601 70.52% 6 100.00% 82,396 

Hospital inpatient procedure 

codes 
89,656 101,601 88.24% 7 100.00% 103,104 

Hospital outpatient 
utilization 

225,753 423,238 53.34% 21 100.00% 259,616 

Hospital outpatient 

diagnosis codes 
195,718 225,753 86.70% 6 100.00% 225,076 

Hospital outpatient 

procedure codes 
209,818 225,753 92.94% 6 100.00% 241,291 

Doctors office utilization  766,039 1,822,169 42.04% 21 100.00% 880,945 

Doctors office diagnosis 

codes 
707,822 766,039 92.40% 14 100.00% 813,995 

Doctors office procedure 
codes 

613,499 766,039 80.09% 14 100.00% 705,524 

Ambulatory diagnosis and 

procedure codes 
1,415,640 1,822,169 77.69% 46 100.00% 1,627,986 

Procedures 1,285,635 1,822,169 70.56% 114 100.00% 1,478,480 

Medical charts N/A 1,377,000 N/A N/A N/A N/A 

Laboratory data 734,852 1,822,169 40.33% 108 100.00% 845,080 

Imaging data 950,188 1,822,169 52.15% 105 100.00% 1,092,716 

Clinical registries N/A 1,377,000 N/A N/A N/A N/A 

Biospecimen resources 5,276 1,541,529 0.34% 7 100.00% 6,067 

Patient-reported outcomes 
N/A 1,377,000 <5% 15 100.00% 

EPIC 
questionnaires 

Prescription and pharmacy 

data 
724,619 1,822,169 39.77% 105 100.00% 833,312 

Biophysiological data 700,504 1,822,169 38.44% 46 100.00% 805,580 

Clinical notes N/A 1,377,000  54% 1 100.00% N/A 

Hospital admissions 406,529 1,822,169 22.31% 46 100.00% 467,508 

Survey data 
N/A 1,377,000 N/A N/A N/A N/A 

Clinical trials data 
27,264 1,541,529 N/A 11 100.00% 31,354 

Medicare/Medicaid N/A 1,377,000  23% N/A 100.00% N/A 

Vital records N/A 1,377,000 N/A 115 560230 N/A 

Other (including dedicated 

data on surgery, radiation 

therapy, chemotherapy, 

medical devices, diagnostic 
procedures, behavioral 

health) 

    

CPT for 12 yrs 

Hospital billing for 6 yrs 

Discrete Orders for 5 yrs 
EKG for 5 yrs 

      

i2b2     Go-Live Patient Count Fact Count   

i2b2     
March 2013 2,300,000 301,000,000 
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Table 3.1(continued) 

Data Sources  

System 5 

Medical College of Wisconsin 

  Current  Proposed addition 

  Numerator Denominator 

Percent  of 

population 

Number of years 

collected 

Percent  captured 

electronically    

Enrollment data N/A 672,121 N/A 8 100.00% N/A 

Demographic data 471,319 471,319 100.00% 8 100.00% 542,017 

Health plan utilization/claims N/A 672,121 N/A N/A N/A N/A 

EMR/EHR  data 471,319 471,319 100.00% 8 100.00% 542,017 

Hospital inpatient utilization 146,686 471,319 31.12% 4 100.00% 168,689 

Hospital inpatient diagnosis 

codes 
80,976 146,686 55.20% 4 100.00% 93,122 

Hospital inpatient procedure 

codes 
139,164 146,686 94.87% 4 100.00% 160,039 

Hospital outpatient utilization 303,181 471,319 64.33% 8 100.00% 348,658 

Hospital outpatient diagnosis 
codes 

92,570 303,181 30.53% 8 100.00% 106,456 

Hospital outpatient procedure 

codes 
137,466 303,181 45.34%  8 100.00% 158,086 

Doctors office utilization  317,481 471,319 67.36%  8 100.00% 365,103 

Doctors office diagnosis codes 317,393 317,481 99.97%  8 100.00% 365,002 

Doctors office procedure codes 264,378 317,481 83.27% 8 100.00% 304,035 

Ambulatory diagnosis and 

procedure codes 
N/A 672,121 N/A N/A N/A N/A 

Procedures 369,669 471,319 78.43% 8 100.00% 425,119 

Medical charts 
N/A 672,121 N/A N/A N/A N/A 

Laboratory data 332,399 471,319 70.53% 8 100.00% 382,259 

Imaging data 
351,745 471,319 74.63% 8 100.00% 404,507 

Clinical registries 0 471,319 0.00% N/A N/A 0 

Biospecimen resources 502 471,319 0.11% 1 100.00% 577 

Patient-reported outcomes N/A 672,121 N/A N/A N/A N/A 

Prescription and pharmacy data 441,986 471,319 93.78% 8 100.00% 547,042 

Biophysiological data 576,327 718,772 80.18% 8 100.00% 662,776 

Clinical notes 
422,520 646,855 65.32%  8 100.00% 485,898 

Hospital admissions 146,686 471,319 31.12%  8 100.00% 168,689 

Survey data 
0 672,121 N/A N/A N/A 0 

Clinical trials data 

0 672,121 N/A N/A N/A 

Unknown, but 

anticipate 

integration with 
CTMS 

Medicare/Medicaid N/A 672,121 N/A N/A N/A N/A 

Vital records 471,319 471,319 100.00% 8 100.00% 542,017 

Other (including dedicated data 

on surgery, radiation therapy, 
chemotherapy, medical devices, 

diagnostic procedures, 

behavioral health) 

            

i2b2     Go-Live Patient Count Fact Count   

i2b2     
May 2012 767,564 682,274,000 
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Table 3.1 (continued) 

Data Sources  

System 6 

Marshfield Clinic (WI) 

  Current  Proposed addition 

  Numerator Denominator 

Percent  of 

population 

Number of years 

collected 

Percent  captured 

electronically    

Enrollment data 171,392 171,392 100.00%  22 100.00% 197,101 

Demographic data 171,392 171,392 100.00%  22 100.00% 197,101 

Health plan utilization/claims 112,477 171,392 65.63% 16 100.00% 129,349 

EMR/EHR  data 171,392 171,392 100.00%  35 100.00% 197,101 

Hospital inpatient utilization 104,406 171,392 60.92%  19 100.00% 120,067 

Hospital inpatient diagnosis 
codes 

104,398 171,392 60.91% 19 100.00% 120,058 

Hospital inpatient procedure 

codes 
96,827 171,392 56.49%  19 100.00% 111,351 

Hospital outpatient utilization 148,247 171,392 86.50%  35 100.00% 170,484 

Hospital outpatient diagnosis 
codes 

144,141 171,392 84.10%  35 100.00% 165,762 

Hospital outpatient procedure 

codes 
142,277 171,392 83.01%  35 100.00% 163,619 

Doctors office utilization  170,762 171,392 99.63%  35 100.00% 196,376 

Doctors office diagnosis codes 170,682 171,392 99.59%  35 100.00% 196,284 

Doctors office procedure codes 169,944 171,392 99.16% 35 100.00% 195,436 

Ambulatory diagnosis and 

procedure codes 
169,864 171,392 99.11% 35 100.00% 195,344 

Procedures 171,379 171,392 99.99% 35 100.00% 197,086 

Medical charts 
171,392 171,392 100.00% 

20 (scanned notes 

back to 1920) 
100.00% 197,101 

Laboratory data 160,066 171,392 93.39% 32 100.00% 184,076 

Imaging data 
123,345 171,392 71.97% 13 100.00% 141,847 

Clinical registries 9,840 171,392 5.74% 53 100.00% 11,316 

Biospecimen resources 14,265 171,392 8.32% 13 100.00% 16,405 

Patient-reported outcomes 0 171,392 0.00%  N/A N/A 0 

Prescription and pharmacy data 157,369 171,392 91.82%  12 100.00% 180,974 

Biophysiological data 39,371 171,392 22.97%  45 100.00% 45,277 

Clinical notes 

170,809 171,392 99.66% 

20 (with scanned 

notes back to 

1920) 

100.00% 196,430 

Hospital admissions 104,406 171,392 60.92%  19 100.00% 120,067 

Survey data 77,180 171,392 45.03%  12 100.00% 88,757 

Clinical trials data 6,321 171,392 3.69% 30 40.00% 7,269 

Medicare/Medicaid 93,625 171,392 54.63% 16 100.00% 107,669 

Vital records 164,201 171,392 95.80%  13 100.00% 188,831 

Other (including dedicated data 

on surgery, radiation therapy, 

chemotherapy, medical devices, 

diagnostic procedures, 

behavioral health) 

78,840 171,392 46.00% 11 1.00% 90,666 

i2b2     Go-Live Patient Count Fact Count   

i2b2     

Wisconsin 

Genomics 
Initiative: 1/2012; 

Dental: 8/2013  

Wisconsin 

Genomics 
Initiative: 20,080; 

Dental: 6,000 

Wisconsin 
Genomics 

Initiative: 

36,622,910; 
Dental: 4,626,646 

patient count to 
87,000 for Dental. 
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Table 3.1 (continued) 

Data Sources  

System 7 

University of Minnesota Academic Health Center 

  Current  Proposed addition 

  Numerator Denominator 

Percent of 

population  

Number of years 

collected 

Percent  captured 

electronically    

Enrollment data N/A 963,144 N/A N/A N/A N/A 

Demographic data 932,942 932,942 100.00% 20  100 1,072,883 

Health plan utilization/claims N/A 963,144 N/A N/A N/A N/A 

EMR/EHR  data 932,942 932,942  100% 20  100 1,072,883 

Hospital inpatient utilization 109,683 932,942 11.76% 3  100 126,135 

Hospital inpatient diagnosis 

codes 
88,795 109,683 80.96% 3  100 102,114 

Hospital inpatient procedure 

codes 
106,753 109,683 97.33% 3  100 122,766 

Hospital outpatient utilization 288,545 932,942 30.93% 7  100 331,827 

Hospital outpatient diagnosis 
codes 

159,573 288,545 55.30% 7  100 183,509 

Hospital outpatient procedure 

codes 
224,064 288,545 77.65% 7  100 257,674 

Doctors office utilization  827,982 932,942 88.75% 20  100 952,179 

Doctors office diagnosis codes 816,113 827,982 98.57% 20  100 938,530 

Doctors office procedure codes 720,857 827,982 87.06% 20 100 828,986 

Ambulatory diagnosis and 

procedure codes 
N/A 963,144 N/A N/A N/A N/A 

Procedures 823,325 932,942 88.25%   100 946,824 

Medical charts 
N/A 963,144 N/A N/A N/A N/A 

Laboratory data 578,229 932,942 61.98% N/A 100 664,963 

Imaging data 
19,763 932,942 2.12% N/A 100 22,727 

Clinical registries N/A 963,144 N/A N/A N/A N/A 

Biospecimen resources N/A 963,144 N/A N/A N/A N/A 

Patient-reported outcomes 875,553 932,942 93.85% N/A 100 1,006,886 

Prescription and pharmacy data 815,361 932,942 87.40% 3 100 937,665 

Biophysiological data N/A 963,144 N/A N/A 100 N/A 

Clinical notes 
N/A 963,144  100 2005 100 N/A 

Hospital admissions 109,683 932,942 11.76% 3   126,135 

Survey data 
N/A 963,144 N/A N/A N/A N/A 

Clinical trials data 
11,795 932,942 1.26% N/A 100% 13,564 

Medicare/Medicaid N/A 963,144 N/A N/A N/A N/A 

Vital records N/A 963,144 N/A N/A N/A N/A 

Other (including dedicated data 

on surgery, radiation therapy, 
chemotherapy, medical devices, 

diagnostic procedures, 

behavioral health) 

    
Radiation 
Therapy, 

Chemotherapy 

      

i2b2     Go-Live Patient Count Fact Count   

i2b2     
July 2013 1,964,758 295,826,018 
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Table 3.1 (continued) 

Data Sources  

System 8 

University of Nebraska Medical Center 

  Current  

Proposed 

addition 

  Numerator Denominator 
Percent  of 
population 

Number of 
years collected 

Percent  

captured 
electronically    

Enrollment data N/A 427,051 98.00%  18 100% N/A 

Demographic data 1,209,731 1,209,731 100.00% 18 100% 1,391,191 

Health plan utilization/claims   427,051 100.00% 18  100% N/A 

EMR/EHR  data 1,209,731 1,209,731 100.00%  30  90% 1,391,191 

Hospital inpatient utilization 213,993 996,618 21.47%  18  100% 246,092 

Hospital inpatient diagnosis 

codes 
212,695 213,993 99.39% 18 100% 244,599 

Hospital inpatient procedure 

codes 
198,275 213,993 92.65% 18  100% 228,016 

Hospital outpatient utilization 669,880 1,209,731 55.37%  1  100% 770,362 

Hospital outpatient diagnosis 

codes 
415,326 669,880 62.00%  1  100% 477,625 

Hospital outpatient procedure 
codes 

589,494 669,880 88.00%  1 100% 677,918 

Doctors office utilization  761,674 1,209,731 62.96% 14 100% 875,925 

Doctors office diagnosis 

codes 
755,481 761,674 99.19% 14  100% 868,803 

Doctors office procedure 
codes 

517,198 761,674 67.90%  14  100% 594,778 

Ambulatory diagnosis and 

procedure codes 
N/A 427,051  N/A N/A N/A N/A 

Procedures N/A 427,051 N/A N/A N/A N/A 

Medical charts 
N/A 427,051 N/A 6  0% N/A 

Laboratory data 90,523 248,603 36.41%  18 100% 104,101 

Imaging data 
470,442 1,709,643 27.52% 18 100% 541,008 

Clinical registries 1,210,000 427,051 N/A N/A 100% 1,391,500 

Biospecimen resources 65,339 427,051 15.30% 25  100% 75,140 

Patient-reported outcomes N/A 427,051 N/A N/A N/A N/A 

Prescription and pharmacy 

data 
158,623 213,113 74.43% 1.5 100% 182,416 

Biophysiological data 245,000 248,603 98.55%  18  100% 281,750 

Clinical notes 
N/A 427,051 N/A N/A N/A N/A 

Hospital admissions 237,900 1,209,731 19.67% 14 100% 273,585 

Survey data 1,107,616 427,051 N/A N/A N/A 1,273,758 

Clinical trials data 20,068 427,051 4.70% 8 100% 23,078 

Medicare/Medicaid N/A 427,051 N/A 18 100% N/A 

Vital records 1,209,731 1,209,731 100.00%  16.5 100% 1,391,191 

Other (including dedicated 

data on surgery, radiation 

therapy, chemotherapy, 
medical devices, diagnostic 

procedures, behavioral 

health) 

    

OTTR 

transplant mgmt 

system 

  100% N/A 

i2b2     Go-Live Patient Count Fact Count   

i2b2     
N/A N/A N/A 

  

  



  

 

PRINCIPAL INVESTIGATOR (LAST, FIRST, MIDDLE): Waitman, Lemuel, Russell 

 

37 

 

Table 3.1 (continued) 

Data Sources  

System 9 

University of Texas Health Sciences Ctr. at San Antonio 

  Current  Proposed addition 

  Numerator Denominator Percent  of population 

Number of 

years collected 

Percent  captured 

electronically    

Enrollment data 
N/A 138,222 N/A N/A N/A N/A 

Demographic data 
146,000 146,000 100.00% 7 100% 167,900 

Health plan 

utilization/claims 
137,240 146,000 94.00% 7 100% N/A 

EMR/EHR  data 
146,000 146,000 100.00% 7 100% 167,900 

Hospital inpatient 

utilization 
0 146,000 0.00%  N/A  N/A UHS HIE 2014 

Hospital inpatient 
diagnosis codes 

0 146,000 0.00%  N/A  N/A  Anticipate 2014 

Hospital inpatient 

procedure codes 
0 146,000 0.00%  N/A  N/A  Anticipate 2014 

Hospital outpatient 

utilization 
0 146,000 0.00%  N/A  N/A  Anticipate 2014 

Hospital outpatient 
diagnosis codes 

0 146,000 0.00%  N/A  N/A  Anticipate 2014 

Hospital outpatient 

procedure codes 
146,000 146,000 100.00%  N/A  N/A  UHS HIE 2014 

Doctors office utilization  
146,000 146,000 100.00%  7 100% 167,900 

Doctors office diagnosis 

codes 
146,000 146,000 100.00%  7 100% 167,900 

Doctors office procedure 

codes 
146,000 146,000 100.00%  7 100% 167,900 

Ambulatory diagnosis 

and procedure codes 

146,000 146,000 100.00%  7 100% 167,900 

Procedures 
146,000 146,000 100.00% 7 100% 167,900 

Medical charts 
0 146,000 0.00% N/A 100% N/A 

Laboratory data 
131,400 146,000 90.00%  7 100% 151,110 

Imaging data 
146,000 146,000 100.00%  7 100% 

EpicCare upgrade Oct 

2013 - clinical photo 
upload 

Clinical registries 
N/A 138,222 N/A N/A N/A N/A 

Biospecimen resources 
0 146,000 0.00% 0 N/A 0 

Patient-reported 

outcomes 
146,000 146,000 100.00% 1 100% 189,800 

Prescription and 
pharmacy data 

131,400 146,000 90.00% 1 100% 151,110 

Biophysiological data 
146,000 146,000 100.00% 7 100% 167,900 

Clinical notes 
146,000 146,000 100.00% 7 100% 167,900 

Hospital admissions 
0 146,000 0.00% N/A N/A UHS HIE 2014 

Survey data 

0 146,000 0.00% N/A N/A 
MyChart, HRA data,  

patient-entered data (pen- 

and-paper) 
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Clinical trials data 

0 146,000 0.00% N/A N/A 
Interface Epic c Velos 
clinical trials mgmt, 

2015  

Medicare/Medicaid 
36,281 146,000 24.85%  7 100% 41,723 

Vital records 
146,000 146,000 100.00% 7 100% 146,000 

Other (including 
dedicated data on 

surgery, radiation 

therapy, chemotherapy, 
medical devices, 

diagnostic procedures, 

behavioral health) 

    

Past surgical history 

(PSH);  Mosaiq 

reporting re XRT; 
chemotherapy yes/no; 

Medical devices: able 
to capture ECG data 

thru EpicCare;  

behavioral health: 

routinely collect data 

re PHQ-9, depression 

screen (2 items); 
Cardiology procedures 

on UHS system 

April 2013 100% 

Extend EpicCare 
functionality to Radiation 

Oncology for clinical 

documentation. Mosaiq is 
integral to the operation 

of the linear accelerators 

for delivering treatment 
and would continue to 

function in that role. Plan 
to add EpicCare 

Oncology and 

Ophthalmology modules, 
plan to include UHS 

hospital data and 

procedure data, ability to 
capture diagnostic 

images, transition to 

ICD-10 

i2b2     Go-Live Patient Count Fact Count   

i2b2     

N/A N/A N/A 
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Table 3.1 (continued) 

Data Sources  

System 10 

University of Texas Southwestern Medical Center 

  Current  

Proposed 

addition 

  Numerator Denominator 
Percent  of 
population 

Number of years 
collected 

Percent  

captured 
electronically    

Enrollment data N/A 605,476 N/A N/A N/A N/A 

Demographic data 579,409 579,409 100.00% 25 100% 666,320 

Health plan utilization/claims N/A 605,476 N/A N/A N/A N/A 

EMR/EHR  data 579,409 579,409 100.00% 12 100% 666,320 

Hospital inpatient utilization 74,421 579,409 12.84% 12 100% 85,584 

Hospital inpatient diagnosis 

codes 
40,381 74,421 54.26% 12 100% 46,438 

Hospital inpatient procedure 

codes 
70,504 74,421 94.74% 12 100% 81,080 

Hospital outpatient utilization 273,469 579,409 47.20% 12 100% 314,489 

Hospital outpatient diagnosis 
codes 

131,807 273,469 48.20% 12 100% 151,578 

Hospital outpatient procedure 

codes 
60,679 273,469 22.19% 12 100% 69,781 

Doctors office utilization  383,559 579,409 66.20% 12 100% 441,093 

Doctors office diagnosis codes 382,866 383,559 99.82% 12 100% 440,296 

Doctors office procedure 
codes 

311,043 383,559 81.09% 12 100% 357,699 

Ambulatory diagnosis and 

procedure codes 
N/A 605,476 N/A N/A N/A N/A 

Procedures 347,995 579,409 60.06% 12 100% 400,194 

Medical charts 
N/A 605,476 N/A N/A N/A N/A 

Laboratory data 288,435 579,409 49.78% 12 100% 331,700 

Imaging data 
220,035 579,409 37.98% 12 100% 253,040 

Clinical registries 21,689 579,409 3.74% 12 100% 24,942 

Biospecimen resources 32,350 579,409 5.58% 12 100% 37,203 

Patient-reported outcomes N/A 605,476 N/A N/A N/A N/A 

Prescription and pharmacy 

data 
397,692 579,409 68.64% 12 100% 457,346 

Biophysiological data 264,306 579,409 45.62% 12 100% 303,952 

Clinical notes 
321,394 579,409 55.47% 12 100% 369,603 

Hospital admissions 74,421 579,409 12.84% 12 100% 85,584 

Survey data 
N/A 605,476 N/A N/A N/A N/A 

Clinical trials data 

N/A 605,476 N/A N/A N/A 

Anticipate 

linking of Velos 

CTMS Data 

Medicare/Medicaid N/A 605,476 N/A N/A N/A N/A 

Vital records 417,573 579,409 72.07% 12 100 480,209 

Other (including dedicated 

data on surgery, radiation 

therapy, chemotherapy, 
medical devices, diagnostic 

procedures, behavioral health) 

            

i2b2     Go-Live Patient Count Fact Count   

i2b2     2007 4238103 347462100   
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Table 3.1 (continued) 

Data Sources  
Total 

  Current * Proposed ** 

  
    

Enrollment data 19.06% 19.06% 

Demographic data 88.03% 88.03% 

Health plan utilization/claims 18.05% 18.05% 

EMR/EHR  data 78.87% 78.87% 

Hospital inpatient utilization 19.32% 19.77% 

Hospital inpatient diagnosis codes 69.75% 72.75% 

Hospital inpatient procedure codes 76.84% 79.00% 

Hospital outpatient utilization 48.98% 49.68% 

Hospital outpatient diagnosis codes 64.32% 65.35% 

Hospital outpatient procedure codes 69.81% 71.03% 

Doctors office utilization  52.89% 52.89% 

Doctors office diagnosis codes 79.35% 79.35% 

Doctors office procedure codes 65.62% 65.62% 

Ambulatory diagnosis and procedure codes 
35.51% 35.51% 

Procedures 69.79% 69.79% 

Medical charts 10.01% 10.01% 

Laboratory data 59.63% 59.63% 

Imaging data 38.68% 38.68% 

Clinical registries 26.16% 26.16% 

Biospecimen resources 2.78% 2.78% 

Patient-reported outcomes 17.28% 17.28% 

Prescription and pharmacy data 60.60% 60.60% 

Biophysiological data 43.12% 43.12% 

Clinical notes 42.99% 42.99% 

Hospital admissions 18.67% 18.99% 

Survey data 22.11% 22.11% 

Clinical trials data 
1.84% 1.84% 

Medicare/Medicaid 9.61% 9.61% 

Vital records 61.55% 61.55% 

Other (including dedicated data on surgery, 
radiation therapy, chemotherapy, medical 
devices, diagnostic procedures, behavioral 
health) 

N/A N/A 

i2b2     

i2b2     

* If a denominator was not supplied, the "Covered Lives in Integrated Delivery System" for that system is used 
** In general, we expect percentages to stay the same as both numerator and denominator patient counts increase year by year.  However, 
for systems expecting to add new facilities, we expect an increase in associated categories. 
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Review Criterion 4: Demonstrate the ability to engage and mobilize patients and clinicians to participate in network 
governance and use, including generation of research questions. The proposed infrastructure and strategies for 
communicating with and inviting participation from patients and clinicians must be substantial, feasible, and promising. 

The GPC is driven by an underlying framework that incorporates meaningful involvement of patients, families and other 

key stakeholders in GPC activities.  All GPC member sites have established programs experienced in engaging 

communities, patients, and clinicians in research—largely associated with their respective CTSAs, but also including 

longstanding involvement in practice-based research networks and other community partnerships.  For example, the 

Medical College of Wisconsin has been involved with 140 community engagement projects over the last decade funded 

by the Healthier Wisconsin Partnership Program.
1
 The Community Health Connections

2
 program at the University of 

Wisconsin-Madison has made community-academic links in all 72 counties in WI, convening regular meetings about 

research at UW-M. The University of Minnesota, and other GPC sites, has research centers and coalitions specific to our 3 

cohorts that actively include patients and community partners (e.g., the Minnesota Center for Cancer Collaborations
3
 is an 

NIH funded Community Network Program.)  GPC sites also have registries and other mechanisms for reaching out to 

patients and community members.  KUMC has launched a Pioneers Research Registry
4
 developed in collaboration with 

community members who provided important and valuable feedback and advice through 4 focus group sessions and 

subsequent ‘testings’ of the site prior to launching.  Pioneers, which has over 18,000 participants, provides opportunity for 

community members to sign up to be contacted about research in which they may be interested by completing a brief 

health history.  It also will serve as a rich resource for inviting participation by patients in GPC activities.  With respect to 

breast cancer, our selected common condition, KUMC also has the Midwest Cancer Alliance
5
 that is a network of 

hospitals, physician groups, and cancer support and patient advocacy organizations across Kansas and western Missouri to 

link patients and providers to active cancer clinical trials.  These are just a few selected examples of the rich community 

engagement resources available to the GPC across our 10 sites and 7 states. 

We have drawn on these existing strengths and resources at all our sites in developing this application.  The key leaders of 

community engagement programs at each site have communicated via email and conference call.  We engaged the 

community advisory boards and other patient and community groups at our sites to select the ‘common condition’ for the 

GPC.  Breast cancer was the collective top choice of those polled.  We also reached out to disease advocacy groups (see 

letters of support), some with which we have long-standing and strong relations and others that are new partners for us.  

We are particularly excited about the extensive support and involvement we have from both the national and local patient 

and advocacy groups for ALS, our selected rare disease (see RC 6.) We will continue to work collaboratively across GPC 

sites and with our community groups and community engagement programs at all GPC sites not only to ensure full 

participation of patients and clinicians in all stages of GPC research and the governance of the GPC, but also to provide 

models of best practices for substantial and meaningful involvement of patients and clinicians.  

Drawing on existing human research training programs for investigators, we will ensure that all patients, clinicians, and 

other community members involved in the governance of the GPC or in the conduct of GPC research receive appropriate 

online and/or in-person education on issues of privacy, confidentiality, and informed consent for randomized pragmatic 

trials and other research involving human participants and/or health record data.  Such training is necessary, and indeed 

required, for all involved in human research.  Because community members (patients, families, disease advocates, and 

clinicians) will be meaningfully and fully involved in GPC activities, their training on these important issues is essential. 

Patients and clinicians will be full participants in the GPC governance structure.  We will have a formal GPC 

Community/Patient Engagement and Participation Committee, co-chaired by a community/patient advisor and Lauren 

Aaronson, PhD, RN, to advise the GPC Governing Council (see RC 5).  Dr. Aaronson, a nurse and sociologist, is one of 

two PIs on the KUMC CTSA and the community engagement program falls under her PI responsibilities.  This 

Committee will function as a ‘front door’ for all requests to include community members (patients, family members, 

disease advocates) and clinicians specific projects (development and governance projects as well as patient/community 

advisory groups for investigators’ specific studies) from their inception.  Indeed, involvement of patients and clinicians on 

all specific projects will be required by the GPC Governing Council and 2-3 patients/community members will serve on 

each of the other Governing Council standing committees.   

To ensure full and meaningful participation of patient and clinician representatives from each of our 10 GPC sites across 

our 7 states for each of our identified Phase 1 cohorts, we will establish formal, active sub-committees at each site.  These 
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site sub-committees will have at least 1, but preferably 2 or even 3 if desired by the local site, community members 

(patients, family member, or disease advocate) representing each cohort; 3 clinicians (1 actively treating patients from 

each cohort); an investigator actively involved in research in each of our identified cohorts; and a community engagement 

core site leader.  Thus, each sub-committee will have 10-16 members.  We believe having more than one community 

member from each cohort on each sub-committees will avoid both perceived “tokenism” and excessive burden on a single 

individual to represent the collective voice of their respective ‘group.’ We also believe including an investigator working 

in each cohort area, a clinician actively treating patients in each cohort, and the patients, or their representatives, from 

each cohort will provide more opportunity for real interaction and learning by all.  Importantly, the composition of the 

local sub-committees will ensure complete reach into the patient and clinician communities at each of our sites for each of 

our three disease cohorts and maximize our ability to have the best patient and clinician participants in all GPC activities.   

The local site sub-committees will meet bi-monthly for updates on GPC activity, for discussion of issues and plans 

emanating from the collective efforts of the GPC, for suggesting ideas for new research, and for providing specific 

representatives for all GPC activities and studies—drawing from their respective communities.  Sub-committee members 

also will connect via electronic mechanisms (e.g., email) for more timely and time-urgent communications and requests 

for specific information or specific volunteers for specific projects the GPC will undertake.  

As previously introduced, the central GPC Community/Patient Engagement and Participation Committee will serve as the 

‘front door’, or hub, to facilitate communication and liaison between the GPC Governing Council and the local site sub-

committees.  This central committee will be composed of the community engagement core leads from each site, and a 

patient (or patient representative) and a clinician, both selected by that site’s local sub-committee members.  We will 

ensure that each of our 3 disease cohorts have representation on this central committee. The community/patient advisor 

co-chair of this committee will be elected from among the lay members of the committee.  Dr. Aaronson will convene the 

first meeting of the central GPC Community/Patient Engagement and Participation Committee, which will hold monthly 

meetings via teleconferencing to ensure regular communication about all GPC activities with the local site sub-

committees.  As needed and if desired, web-based technologies will be used to facilitate these meetings.  Meetings will be 

scheduled to accommodate members’ schedules, including consideration of early morning or early evening hours if 

desired by the members.  All sites are in the Central Time Zone, which will help with scheduling.  Informational and task-

oriented minutes will be kept and distributed within a week of each meeting to keep all informed and to provide timely 

opportunity for committee members to provide feedback to their local sub-committees on any issue discussed and to 

facilitate seeking needed responses on issues that arise centrally and require action or input locally. 

In addition to the regularly scheduled meetings, we also will establish an email group for the Community/Patient 

Engagement and Participation Committee to facilitate rapid response when needed.  For this and for the planned email 

group at each local site, we will be sensitive to any member who may not have an email account and commit to ensure 

their participation via phone or snail mail.  We believe the ability to reach out in a timely fashion and not wait only for 

scheduled meetings is critical to ensure patient and clinician involvement from the inception of discussions about projects.  

The Community/Patient Engagement and Participation Committee is essential for assuring that project milestones are 

aligned with patient needs.  Including the Community/Patient Engagement and Participation Committee as one of the 

Governing Council’s three standing committees, and representation from this committee on each of the other standing 

committees, will facilitate this and ensure that patients and clinicians are involved in all GPC research.  We are committed 

to see that this involvement is real and active for all GPC activities—from activity regarding generating research questions, 

through the conduct of studies undertaken by the GPC, and including in the dissemination of findings.  Doing so will 

include working with our patient representatives, and using EHR patient portals and patient registries (e.g., Pioneers, 

described above) for reaching out to patients to ascertain their input for shaping GPC and the larger PCORI network’s 

research.        

We are confident in our ability to meaningfully include patients, family members, disease advocates and clinicians in the 

GPC activities because of the wealth of experience in similarly including community members in research and related 

activities at each of our sites.  For example, we already did this in rapid fashion when we reached out and polled 

community members across our sites to help select our common condition for the GPC and in developing the KUMC 

Pioneers Registry.  We believe the approach we propose here will be effective and efficient for engaging and mobilizing 

patients and clinicians for full participation in GPC governance and research.   
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Review Criterion 5:  Involvement of systems leadership in the application and in plans for governance and use of the 
resource. 
The Greater Plains Collaborative (GPC) is built on strong existing relationships between our universities and their 

respective health systems that have been strengthened through existing Clinical and Translational Science Award 

activities.  Letters of support from the health systems’ leadership at each of our ten sites, included with this application, 

document their involvement/knowledge of this application and commitments to support the GPC network.  These letters 

also illustrate the unique collaborative relationships already in place across the GPC.  Highlights from these letters 

include: a) joint data warehousing activities with healthcare system at Iowa, Wisconsin, Minnesota/Fairview, UT 

Southwestern, and Marshfield; b) robust mechanisms and committee structures to support research at UT Southwestern c) 

managing strong terminological consistency across EHR migrations from GE to Epic at Nebraska; d) unique ALS genetic 

resources at Marshfield aligned with our rare disease cohort.   

Modeled after our successful processes and agreements between the University of KS Medical Center and the University 

of KS Hospital (which are independent and under different state authority) and those at Wisconsin with their health 

systems, the GPC will establish governance processes that separate executive decision making, operational oversight, and 

policy definition.  Managing the GPC (and ultimately the PCORI national network) necessarily involves managing 

privacy and confidentiality for patients, clinicians, and healthcare organizations (clinics, services, facilities, hospitals, 

healthcare delivery systems).  We will address this complexity by organizing our ten sites at the regional level for 

governing use of resources and environments via within site consensus that actively includes health systems leadership.   

To create the ideal PCORI network requires coordination among the following entities/activities at each site:  

- Institutional Review Boards (IRB) overseeing the conduct of human subjects research (trials; data requests) 

- Participant Recruitment activities nurtured by the local CTSA and Cancer Centers in coordination with IRBs 

- Data Repository Oversight that includes executive oversight by a Site Governing Body for approving new 

partners within their site/region, new data sources, and overseeing and appointing members to the local Data 

Request Oversight Committees (DROC) which approve data and access requests and define policies for local 

system access.   

- Biospecimen Management Resources described in RC12 

- Electronic Medical Record Steering Committees overseeing system configuration and integration of research into 

the clinical workflow 

We anticipate achieving coordination among these entities/activities in the GPC.  In Figure 5.1 we use data requests as an 

example to illustrate the interaction between GPC-wide oversight and the site level processes.  Prospective CER trial 

approval will follow a similar process, but in closer coordination with the health system EHR steering committees, while 

biospecimen requests are and will be coordinated with established university and health system processes summarized in 

Figure 1.1 (see RC1) and described further in RC12.  We are very optimistic about using a consensus approach because 

our experience at KUMC has been that consensus is almost always achieved in a timely manner (with less than one 

percent of requests withdrawn or denied by healthcare system and university oversight).  KUMC’s Data Request 

Oversight Committee (DROC) has averaged 4 days approving system access sponsorship requests and 3 days for data use 

agreements across all three organizations; the university, the hospital, and the physician practice.         

The GPC Governing Council will be composed of each site’s lead informatics investigator (i.e., the site PI) and each site’s 

CMIO.  Dr. Daniel Masys (member, Institute of Medicine; chair, NIH Biomedical Computing and Health Informatics 

study section) will advise this Governing Council. The GPC Governing Council will coordinate with the sites’ executive 

governance that oversees local integration of clinical research with the healthcare systems.  Drs. Waitman (KUMC) and 

Rosenthal (Iowa) will lead a GPC Governing Council working group that will include 3 site PIs and 3 CMIOs elected by 

the full Governing Council to oversee day to day operations of the network and drive project management.   

There will be three standing GPC committees and one core that will advise the overall GPC Governing Council and align 

GPC and site processes with the national network and coordinating center:  1) Aligning Health Systems Quality 

Improvement with CER (AHSQIC) committee;  2) Community/Patient Engagement and Participation committee 

described in RC4; 3) Innovative Research Methodology core described in RC9; and 4) Ethics, Regulatory and 

Contractual Processes committee described in RC10.  The Community/Patient Engagement and Participation committee 
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will nominate and elect 2-3 patients/community members to serve on each of the other committees.  The AHSQIC 

committee will be chaired by Dr. Rosenthal and composed of 3-4 chief medical officers or chief quality officers 

nominated and elected by the health systems leadership from all sites, as well as the elected 2-3 patients/community 

members.  The AHSQIC will prioritize functionality to support CER that health systems seek and that inform the health 

systems of GPC capabilities to improve benchmarking and shared methods across the health systems in the GPC network.   

Thus, as described above and detailed in letters of support, our health systems leadership are and will be actively involved 

in all stages of the GPC—from development of this application through conduct and dissemination of anticipated CER. 

 

 

Figure 5.1.  Intersection of healthcare systems, sites, GPC, and National network oversight. 
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Review Criterion 6: Describe plans and/or ability to identify and recruit cohorts of patients with defined conditions.  

GPC-Selected Rare Disease: Amyotrophic Lateral Sclerosis 

Our selected rare disease, Amyotrophic Lateral Sclerosis (ALS), is a progressive neurodegenerative disorder. The mean 

duration of the illness from onset of symptoms to death is 3 to 5 years
1
. Rapid loss of motor neurons in the brain and 

spinal cord of ALS patients causes the progressive symptoms. Motor nerve degeneration results from a cascade of events 

including free radical toxicity, glutamate excitotoxicity and mitochondrial dysfunction leading to the activation of 

programmed cell death pathways. It is a rare neuromuscular disorder with an estimated prevalence of 40-60 cases per 

1,000,000 and an incidence of 0.4 to 1.8 per 100,000
2
 . The estimated ALS population in the United States is 12,000 to 

24,000 with 5,000 new cases diagnosed per year, based on a population of 320,000,000. The median age of onset is 55 

years, with a slight male to female predominance ratio of 1.5 to 1
3
. Lastly, at least five percent of ALS patients have an 

identified genetic defect and at least ten percent are believed to have a genetic form of ALS (based on the family history) 

but the gene has not been identified yet 
4
. At this time the best biomarker that can be used in ALS research is the presence 

or absence of one of these known genetic defects.  We will capture this information, when known, as part of the GPC 

activities with respect to ALS. 

The only treatment that has slowed ALS is Riluzole
5,6

 ; however, there are a number of symptomatic therapies available 

for ALS patients. The American Academy of Neurology has published practice parameters guidelines
7,8

  and the ALS 

clinical and research community has established a number of clinical measurement tools to assess outcomes that can be 

used by the GPC to do comparative effectiveness studies on the symptomatic management of ALS, as there are more than 

one standard of care approaches to symptom management in ALS. These include the management of pseudobulbar affect 

(emotional lability), excessive drooling, and cognitive function. We have identified a number of measurement scales that 

we can use in comparative effectiveness studies to assess these symptoms.  These include: the ALSFRS 
9,10

, the ALS 

Cognitive Behavior Screen
11

, the ALS quality of life measure 
12

, the Center for Neurologic Study-Lability Scale
13

 , and the 

Drooling Scale 
14, 15

.  Three of these measures (the ALSFRS, the ALS Cognitive Behavior Screen and the Lability Scale) 

are part of the NIH Common Data Element project for ALS
16

  which also contains demographics, symptom-sign-

diagnosis criteria, neuromuscular and physical examination, and vital sign data.   

A decided advantage of focusing on ALS as our rare disease cohort for Phase 1 is that essentially all ALS patients are 

seen in either an Amyotrophic Lateral Sclerosis Association (ALSA) or Muscular Dystrophy Association (MDA) 

sponsored clinics, usually at tertiary care centers.  ALS patients are not followed by individual private practice 

neurologists for several reasons. The disease is indeed rare and most neurologists diagnose only one patient every year or 

two. The management and support of ALS patients and their families is quite complex and require a knowledgeable and 

experienced multidisciplinary health care team approach that is only available at ALSA or MDA sponsored clinics.  In 

these clinics, in addition to physicians, there are Physical Therapists, Occupational Therapists, Respiratory Therapists, 

Speech Therapists, Social Workers, Nurses, Equipment Vendors, and Dieticians.  Patients generally see all providers at 

every visit.  Each GPC site has an ALS clinic sponsored by ALSA or MDA, and at some sites there are ALS clinics 

sponsored by both of these organizations. Thus the GPC will be able to tap into essentially the entire patient population in 

the middle of the country with this rare disease.  

Additionally, all of our GPC site ALS clinics are also members of the ALS Research Group (ALSRG), which is an 

organization that educates the ALS research community on new developments and includes the ALSA and MDA 

organizations.  The ALSRG recently began work with an Epic research group to embed standardized ALS research forms 

within the EHR at ALSA and MDA clinics across the country that use Epic. Dr. Barohn, who will lead the GPC rare 

disease activities, is an active member of the ALSRG committee working on this project.  The ALSRG will work with the 

GPC to ensure that the same data forms being developed at the national level will be used at each GPC site, thus 

facilitating comparable data across systems. The president of the ALSFRG (Jonathan Katz, MD) has provided a letter of 

support.  We also have enthusiastic letters of support from both the national ALSA and MDA and local chapters of these 

organizations, assuring their willingness to work with us to reach all patients with ALS in our GPC geographic region.  

Lastly, we would be remiss not to mention that in 2008 Congress enacted the ALS Registry Act (Public Law 110-373) to 

establish a registry on ALS
17

 .   The Agency for Toxic Substances and Disease Registry was charged with developing and 

managing this Registry.  The Registry provides links to active ALS clinical trials and links for patients with ALS to add 
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their own information about their experiences with ALS. However, the Registry will not release names or identities of 

patients with ALS to investigators.  Rather, they will review IRB-approved studies and directly contact study-eligible 

patients on the Registry to provide them with information to contact the investigator if they are interested in participating 

in the study. Our local ALSA chapters encourage all ALS patients to go to this registry and enter data about themselves.  

While it has been the experience of our ALS investigators that this registry is not as useful as it might be, in part because 

it does not provide linkages to the EHR and standardization of the data entered by patients is uncertain, we will take 

advantage of the opportunity to list a GPC ALS study on this Registry when appropriate as it may provide additional 

opportunity to reach and engage ALS patients.   

GPC-Selected Common Disease:  Breast Cancer 

The epidemiology of Breast Cancer, our selected common disease, is well characterized. Breast cancer is primarily a 

female disease (1% of all breast cancers are among men).  Based on NCI Surveillance Epidemiology and End Results 

Program data from 2008-2010, it is estimated that 1 in 8 women born today will be diagnosed with breast cancer during 

their lifetime.  On January 1, 2010, in the United States there were approximately 2,829,041 women (1.2% of all adult 

women) who had a history of cancer of the breast.  In 2013 alone it is estimated that 232,340 women will be diagnosed 

with, and 39,620 women will die from, breast cancer.  Median age at diagnosis is 61 years and 93% of patients are 

diagnosed when their disease is localized or regional.  Five-year relative survival is high (98.6%) for the 61% of cancers 

that are confined to the primary site, lower (84.4%) for the 32% that have spread to regional lymph nodes at the time of 

diagnosis, and poor (24.3%) for metastatic disease
18

 .  Breast cancer incidence has increased with time, historically 

attributed to changes in known reproductive risk factors (number of children, age at first birth) and more recently to the 

availability of mammography screening and growing obesity and post-menopausal estrogen use (until 2002 when use 

dropped precipitously).  In spite of comparable trends in incidence rates, improvement in survival rates among African 

American women has not kept pace with that among white women.  Tumors are larger and the proportion diagnosed when 

metastatic is higher among African American women.  Survival is also lower among young women (< 40 years) whose 

tumors may be more aggressive
19

 . 

These statistics belie the heterogeneity of breast cancers and the poor survival and limited treatment options for important 

clinical subgroups such as patients with “triple-negative” cancers
20

 . Breast cancer is one of a few examples where 

“personalized therapy” has been realized, in which therapies target specific molecular subtypes of the disease.  However, 

access to such therapies is expected to vary along the same socioeconomic lines as traditional health disparities and 

patient-centered studies to eliminate the quality chasm are needed.  Patient-centered comparative effectiveness studies 

nested in rich data systems also are needed to answer questions that patients and their physicians need to know but which 

are not the typical questions addressed in phase 1-3 cooperative group trials.  Examples of this needed research include:  

 Are there markers, serum or histologic, that predict pathologic complete response to chemotherapy, radiologic and 

clinical outcomes?  

 Are there serum markers or radiologic findings (breast density) in high risk patients that predict for development 

of disease?  

 Compare the effectiveness of using Magnetic Resonance Imaging (MRI) or mammography in young patients and 

women who have dense breasts to improve health outcomes (i.e., survival, local recurrence, mortality) 

 Compare different approaches to management of ductal carcinoma in situ (DCIS) 

 Compare the safety and effectiveness of therapies for reducing risk of breast cancer among high risk patients 

 Compare the disease-free survival and health-related quality of life for patients receiving molecularly-guided 

therapy versus usual care 

 Prevalence of polymorphisms and abnormalities in typical clinical populations 

 Compare the adherence, overall survival, and health-related quality of life for patients receiving various  

diet/exercise interventions  

 Compare effects of survivorship care planning models on cancer follow-up care, preventive services,  health 

promotion behaviors, and patient-reported outcomes 

In addition to the comparative effectiveness and observational study topics above, when mature, the PCORI national 

network should greatly enhance and complement existing cooperative group trial mechanisms—for example, to assist in 

efficient recruitment to reduce trial costs and ascertain sufficient cohort sizes.  Although by no means a rare condition, 
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much breast cancer research involves smaller subsets of women with particular disease characteristics.  Where molecular-

targeted therapies have been developed (e.g., hormonal therapies for hormone receptor positive tumors and anti-HER2 

therapies target HER2 positive tumors) prognosis is good. Where no molecular-based therapy is available (e.g., cancers 

that are “triple negative” - negative for estrogen, progesterone, and HER2 receptors) prognosis is much worse. 

Furthermore, not all tumors within these subtypes are the same and it is suspected that many more pathways are likely to 

be discovered. The future of breast cancer treatment lies in personalized therapies that may be specific to much smaller 

subsets of women with particular disease characteristics.  However, it is very difficult for researchers to recruit enough 

patients in these subsets.   We believe the GPC and the national CDRN-PPRN network will provide the breakthrough 

needed to accelerate research progress by providing the infrastructure needed to access and work with patients in CER and 

other research on breast cancer and its treatment. 

The beauty of cancer outcomes research is that cancer is a reportable disease and mature population-based cancer 

registries record high quality, standardized clinical data in all 50 states.  Connecting to the data stream that feeds these 

central cancer registries from hospital tumor registries is an opportunity to greatly increase the timeliness and efficiency of 

cancer outcomes studies.  The American College of Surgeons Commission on Cancer (CoC), the Centers for Disease 

Control and Prevention National Program of Cancer Registries (NPCR), and the SEER Program of the National Cancer 

Institute actively collaborate to clarify coding rules and instructions.  To complement the standardized tumor 

characteristics data, EHR-derived cohorts can capture treatment and comorbidity data and rapidly ascertain patients after 

diagnosis.  This is essential for collecting pre-treatment patient-reported data and biospecimens, and for storing them for 

research purposes.  In the GPC we also will be immediately able to compare the completeness and validity of our EHR-

derived breast cancer cohorts to fine-tune our ICD9/10 based algorithms. Tools that incorporate patient-reported measures 

into the clinical data flow and collaboration with breast cancer PPRNs that enroll patients at the time of diagnosis will 

similarly provide the opportunity to access breast cancer patients and to study patient-reported outcomes on a large-scale. 

Dr. Elizabeth Chrischilles of the University of Iowa, will serve as lead adviser on the GPC for our common condition, 

breast cancer.  She is an accomplished breast cancer investigator, has long-established ties to the breast-cancer patient 

community, and is a Breast Cancer survivor herself.  Notably, Dr. Chrischilles, UCLA and the breastcancer.org 

organization also are submitting an independent application for a PCORI Patient Powered Research Network on breast 

cancer that complements our selection of breast cancer as our common disease focus. 

PCORI Mandated Condition: Obesity 

Obesity continues to receive considerable attention in both the scientific and lay literature due to the rapid rise in the 

prevalence of obesity over the past two decades. The general consensus is that a major cause of this is an environment that 

promotes caloric intake and discourages caloric expenditure.  Most of the short- and long-term consequences of obesity 

for the individual are well-known and well-described, ranging from orthopedic disorders to diabetes and cardiovascular 

disease. The economic consequences of obesity-related illness are rapidly approaching $200 billion, representing about 

25% of annual medical spending in the US.
21

 The indirect and mortality costs are 2-3 fold greater than the direct costs. 

Childhood obesity
22

, in particular, has increased significantly in the past two decades. For example, in the early 1990s 

(1988-1994, NHANES III)) prevalence of obesity in adolescents boys (12-19 years) was 11.3%. By 2009-2010 this 

increased to 19.6%. An even more dramatic rise was seen among young boys (2-5 years), with prevalence rates more than 

doubling (6.2% to 14.4%). Childhood obesity appears to disproportionately affect certain racial and ethnic groups.  For 

example, the prevalence of obesity among non-Hispanic black girls is 24.8% compared to 14.7% for non-Hispanic white 

girls. The resulting health and economic devastation over the next few decades is unimaginable, especially since many of 

the “long-term consequences of obesity” (e.g., type 2 diabetes and cardiovascular disease) are now being seen in 

adolescents
23

.  Even in the pediatric population, analyses suggest that both the number of hospitalizations and the costs of 

hospitalizations directly related to obesity are rising rapidly.  

The states in which our GPC sites are located contain about 15% of the adults and 17% of the children in the US.  

Collectively, these states have a slightly lower prevalence of overweight (22.4% vs. 23.3%) and obesity (29.0% vs. 

35.9%) in adults when compared to the US as a whole, and a higher prevalence of overweight/obesity (28.0% vs. 18.0%, 

separate data not available) in children, compared to the US as a whole. Ethnically, the GPC states have a higher 
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percentage of Hispanics (23.4%) and a lower percentage of Blacks (9.7%) than the US as a whole (16.9% Hispanic, 

12.1% Black.)   

The impact that childhood obesity is having on outcomes has been examined in some disease-specific populations.  For 

example, there is an increasing prevalence of overt diabetes during induction therapy or as a long-term consequence of 

acute lymphoblastic leukemia (the most common childhood malignancy). Patient-centered comparative effectiveness 

studies nested in rich data systems are needed to answer questions that impact health care systems, influence provider 

behaviors, and alter the natural trajectory of obesity and its consequences, such as diabetes, cardiovascular disease, and 

orthopedic disorders.   Examples include:  

 Compare the effectiveness or side-effects of medication dosing based on weight versus lean body mass versus 

body surface area versus BMI 

 Examine the effectiveness of implementation of pediatric or adult guidelines by providers in reference to 

particular diseases (e.g., blood pressure screening) and variability across providers  

 Explore the impact of obesity on specific outcomes in the hospital  (e.g., risk of wound infection in obese and lean 

individuals undergoing Caesarian section) or in the outpatient setting (e.g., frequency of ER visits for asthma in 

lean and obese children) 

 Compare different approaches to management (lifestyle, telemedicine, surgery, medication) of obesity in different 

populations (children, young adults, elderly) 

 Compare the safety and effectiveness of  interventions for obesity in populations of various ages and track short 

and long term outcomes (e.g., gastric bypass at 16-20 years of age versus 26-30 years of age) 

 Compare the health-related quality of life for patients receiving surgery or medication versus lifestyle 

interventions. 

 Identify prevalence of polymorphisms and abnormalities in typical obese, overweight and normal populations 

 Compare the adherence, overall survival, and health-related quality of life for patients receiving various  

diet/exercise interventions 

 Explore the impact of obesity on health care costs in specific populations (e.g., duration of hospitalization after 

coronary artery bypass). 

 Compare the effectiveness of including weight management as a routine intervention with orthopedic injuries 

involving lower limbs. 

The GPC is positioned to further contribute to research on obesity in both adult and pediatric populations as we have the 

ability to recruit to obesity studies across all age groups, from newborn to the elderly.  Importantly, the existing and 

developing patient research volunteer registries at our GPC sites will be particularly helpful for recruiting patients to 

obesity studies.  For example, KUMC has an established registry, the Frontiers Research Participation Registry
24

, for 

which patients seen in affiliated clinics are asked to sign a HIPAA compliant form that indicates the patient’s willingness 

to be contacted by investigators for a future study.  When an investigator has an IRB-approved study they submit a request 

to a Data Request Oversight Committee (DROC) and an ‘honest broker’ provides the investigator with the names and 

contact information only on patients meeting specified criteria (e.g., specified BMI and perhaps a specific targeted 

diagnosis) who have agreed to be contacted.  The investigator then is free to contact the patients and invite them to 

participate in their study if they indeed meet all study-specific eligibility criteria.  The Frontiers Registry, which is linked 

to the EHR has been in effect for several years now, beginning with a few clinics and adding additional clinics each year, 

and to date has approximately 20,000 patient volunteers willing to be contacted for research.   

Building on the success of the Frontiers Registry, KUMC’s CTSA program, Frontiers, just launched a new public research 

recruitment registry, the Pioneers Recruitment Registry
25

 that goes beyond a single health systems’ clinic patients.  

Anyone may go to the Pioneers Registry website and sign up to be a Pioneer by providing a brief self-reported health 

history, contact information for how they may be reached, and permission to access their EHR.  Children’s Mercy 

Hospital, another GPC site and one of the partner institutions in the Frontiers program, is working with the KUMC team 

to establish a similar link to their EHR if parents register their children as “pioneers” for contact for future studies and 

give permission for access.  Similar registries are either in place, in development, or under discussion at other GPC sites. 

Lastly, in addition to using the current and developing patient research volunteer registries and links to our EHRs at our 

GPC sites, when appropriate for specific studies we will recruit in all possible venues for prevention and intervention 
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trials—from medical practices associated with our GPC sites as well as other private practitioners’ offices, to schools to 

communities to churches to use of social media.  We anticipate being able to recruit individuals and families across the 

economic and educational spectrum in both English and Spanish. Our confidence comes not only from the EHR-based 

infrastructure the GPC is developing, but importantly also from our past success recruiting to obesity studies from a vast 

variety of sources for past and current nationally funded research.  For example, we recruited in elementary schools for a 

telehealth study (DiRReCT A. Davis, PI DK068221 and DK 081016), in middle schools for a primary diabetes prevention 

study (HEALTHY, D. Hale, U01 DK06123), in clinics, Juvenile Diabetes Research Foundation events, and diabetes 

expos for a type 1 diabetes natural history and intervention study (TrialNet, U01 DK061055), in obstetrical provider 

offices, inpatient hospitals, outpatient hospital clinics, and at community events (National Children’s Study, NICHD-

funded, HHSN26720070006C), in randomly selected neighborhoods (COHORT, McCormick RAHC), in retirement 

communities and churches (ASPREE, S. Espinoza U01 AG029824), on college campuses (J. Donnelly, R01 DK085317), 

YMCAs (R01 DK1074909) and elsewhere in the community (e.g., R01 DK076063; R01DK083539; R01 HL111842.)  In 

most of these cases, we recruited in both English and Spanish.   

Dr. Daniel Hale from the University of Texas Health Sciences Center, San Antonio, will serve as the lead advisor on 

obesity for the GPC.  Dr. Hale is an accomplished investigator in obesity research, particularly with childhood obesity, 

and is the lead investigator for several of the studies cited above. 

In sum, the GPC is excited about initiating Phase 1 activities of the PCORI CDRN agenda with a focus on our three 

cohorts.  Not only do we have a deep bench of investigators in each of these areas across all our sites, but as discussed 

above, we have established relations and past success in reaching out to and working with ALS patients, Breast Cancer 

patients and both adults and children who are part of the rising obesity epidemic.  We have mechanisms in place to 

actively recruit patients with these conditions (e.g., functioning registries and other recruitment resources such as the 

Midwest Cancer Alliance, close relations with our GPC sites’ NCI Cancer Centers, an unusually tight clinician, patient, 

and research connection in the ALS community, extensive past experience recruiting obese persons for research, and 

importantly, developed and rapidly growing technology resources to access patients and data through EHRs) and we are 

confident we will reach large numbers of patients with breast cancer and obesity, as well as 90-95% of the patients with 

ALS in our GPC regions.  Indeed, the geographic reach of our proposed GPC network across seven states and including 

10 institutions is a decided strength of the GPC for our ability to identify and recruit substantial cohorts of patients with 

these and other defined conditions. 
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Table 6.1 

 

 

Target Population 
Size Proposed Membership Sources 

 

Proposed Data Elements 

Rare Disease 
Cohort :ALS 

 We have documented 

that we have over 

1115 patients being 

seen annually in GPC 

site ALSA or MDA 

clinics for ALS.  The 

individual clinics 

across our 10 sites see  

~50 to  ~200 patients 

annually at each of 

their sites  

The designated ALS clinics at all sites 

that are supported by the Amyotrophic 

Lateral Sclerosis Association or Muscular 

Dystrophy Association or both will be 

where we will access all ALS patients. As 

discussed in the text, due to both the rarity 

and the complexity of management, once 

diagnosed with ALS, patients are 

uniformly seen in these specialty clinics 

Demographics:  

Age, gender, race, ethnicity  

Onset Phenotype:  

Date of initial symptom onset 

(defined as date of weakness 

onset) 

Initial symptom location, i.e., 

bulbar, respiratory, limb (arm, 

leg, right, left, bilateral), 

cognitive/behavioral, other 

Outcome Scales/Measures: 

- ALS Functional Rating 

Scale-Revised (ALSFRS-R) 

- Cognitive Behavior Screen 

(CBS) 

- ALS Quality of Life (ALS 

QoL) 

- Center for Neurologic 

Study-Liability Scale (CNS-

LS) 

- Drooling Scale 

- Vital Capacity (VC) 

- Neuromuscular 

Examinations 

- Physical Examinations 

- Vital Signs 

We will use the NIH Common 

Data Element
26

 forms when 

appropriate  

 

Obesity 
Cohort 

For studies related to 

obesity, almost any 

size population could 

be targeted since high 

quality data are 

available on almost 

every individual who 

is entered into an 

EMR. 

Across the seven 

states with GPC sites 

Membership for studies involving weight, 

length and BMI can involve almost any 

population from preterm infants to the 

elderly since weight and height are 

components of any EMR and are 

considered part of “vital signs” along with 

blood pressure, respiratory rate and 

temperature.  These fields are found in 

every EMR and every paper chart.   Most 

EMRs now calculate BMI, as well as 

provide either a percentile or z-score for 

height, weight and BMI.  Thus 

Gender. Most information about 

obesity is gender specific 

Ethnicity. While obesity is not 

ethnicity specific, certain obesity 

related conditions are more 

common in certain ethnic groups. 

Age. All calculations in 

pediatrics related to height, blood 

pressure, etc., are predicated on 

having an accurate age and 
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there are: 

8,323,302 overweight 

adults; 10,775,703 

obese adults; and 

3,593,349 

overweight/obese 

children. 

Given the high 

prevalence of obesity 

and overweight in 

both the pediatric and 

adult population, the 

target population 

would be dependent 

on the question of 

interest; however, 

given the number of 

individuals in the GPC 

there will be no 

problem in having a 

large cohort for almost 

any study. 

membership sources include all 

individuals whose data is entered into an 

EMR and could potentially include 

exploration of issues related to weight in 

highly prevalent diseases (e.g., coronary 

artery disease) or in rare conditions (e.g., 

transgender female to male). 

For specific studies seeking data beyond 

what is in the EHR, obese/overweight 

children and adults may be recruited from 

providers’ practices at our GPC sites and 

from providers’ practices outside our 

GPC sites, taking advantage of practice 

networks our GPC obesity researchers 

have used as well as engaging new private 

practitioners.  We also may recruit from 

schools, churches, synagogues, and other 

religious institutions; from community 

events and health fairs; and via social 

media and advertisement (e.g., flyers in 

the commercial ValuPak mailed to homes 

has been a leading recruitment 

mechanism for other studies recruiting 

study participants not traditionally 

categorized as a single diagnosis
27

.   

 

 

  

issues of weight gain/loss have 

been age-associated. 

Weight. The methodology and 

equipment for the measurement 

of weight is well-standardized in 

the medical setting and adapted 

to a variety of weights (500 gms 

to 450 kg). 

Height. Measurement of height 

is well standardized. In practice, 

many providers accept self-

report for adult patients, whereas 

height/length is directly 

measured in most children and 

adolescents at every visit.  Proxy 

measures are available for those 

who have abnormalities of the 

lower limbs. 

BMI (calculated) is available in 

almost all EMRs. The limitation 

is that it is predicated on having 

an accurate height. 

Systolic and diastolic BP.  

These are part of vital signs and 

are available in every EMR.  In 

pediatrics, normalization requires 

having the child’s height 

percentile, age and gender. 

Disease and procedures of 

interest. Obesity related 

conditions have well 

standardized ICD9 diagnostic 

(e.g., diabetes – 250.xx) and/or 

procedure codes. 

Medications are contained in all 

EMRs. 

Laboratory results also are in 

all EMRs 

 

Network 
Cohort of 
Choice : 
Breast Cancer 

 We expect 4,500 

newly diagnosed cases 

among GPC member 

sites annually; The 

number of prevalent 

survivors currently is 

estimated to be 54,000 

based on US 

Tumor registries are a highly evolved, 

high quality, complete source of tumor 

characteristics that are not always 

integrated within the EHR.  A major 

thrust of GPC work will be to integrate 

these data streams.  Cancer therapeutics 

including oral and injectable 

chemotherapies, radiation, and surgery, 

Risk factor information: age, 

race/ethnicity, sex (1% are men), 

family history, genetic markers 

(BRCA1/BRCA2), Oncotype or 

Mammoprint recurrence risk, age 

at first full-term pregnancy, 

breast feeding history, age at first 

menses, menopausal status, use 
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prevalence statistics.   are well-represented in the EHR as are 

many of the risk factors, diagnostic tests 

and comorbidity.  Critical prognostic data 

(i.e. risk factors or baseline status) that are 

known to be documented incompletely or 

in unstandardized ways include 

performance status and out-of-system 

tests for receptor status and recurrence 

risk.  Programming prospective collection 

of these data using clinical decision-

making tools available in the EHR (e.g. 

Epic Best Practice alerts) will be an 

incredibly important and valuable activity 

for the GPC.  Incorporating recording of 

standardized (e.g. NIH PROMIS system) 

patient-reported measures such as pain, 

distress, and quality of life into the 

clinical work flow is another major need 

that we plan to address 

of hormone replacement therapy, 

alcohol use, tobacco use, body 

mass index, breast density, prior 

history of breast cancer, prior 

radiation treatment, prior 

diagnosis of breast tissue 

hyperplasia.  

Baseline information:  
diagnostic tests, tumor stage, 

size, number of positive lymph 

nodes, grade, histology, 

hormone, HER2 and EGFR 

receptor status, performance 

status, comorbidity, body mass 

index.    

Initial treatment: 
chemotherapy, hormonal 

therapy, molecular targeted 

therapy, surgical procedures.  

During treatment:  laboratory 

(WBC), psychosocial 

characteristics including pain, 

quality of life, positive meaning 

and vulnerability, adverse effects 

including lymphedema, shoulder 

function, pain, depression, 

nausea.  

Post-treatment/survivorship: 
cancer surveillance imaging, 

medications including aromatase 

inhibitors and hormone 

modulators, psychosocial 

measures, adverse effects, late 

effects such as cardiotoxicity, 

ACoS/IOM survivorship process 

measures including having a care 

plan, treatment summary, 

measure of distress, and lifestyle 

characteristics such as body mass 

index, exercise, nutrition, 

alcohol, and smoking. 
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Table 6.2 

  

  Proposed Plan for Enrolling Members 

Rare Disease 
Cohort: ALS 

Patients will be enrolled from the ALS specialty clinics at all ten sites. As described above in the text, 

essentially all patients with ALS are followed in ALS specialty clinics due to the complexity of the 

disease and its low incidence and low prevalence.  Because of this, we are confident we will be able 

to capture over 90% of ALS patients in our respective regions.  All of the ALS specialty clinics are 

supported by the Amyotrophic Lateral Sclerosis Clinic or Muscular Dystrophy Clinics.  Moreover, 

both the ALS and MD organizations have pledged to support this project by continuing to refer 

patients to these clinics and by communicating to patients the importance of this project (see letters of 

support.) 

Obesity Cohort 

A different strategy will be used for obesity-related studies since the primary selection criteria will be 

easily available in every EMR, and it is gathered on every patient as part of routine medical care.  A 

very simple search would permit pre-identification of possible project participants, based on age, BMI 

criteria and diagnostic code(s) of interest (e.g., adolescents who are obese with diabetes). Other 

readily available information will permit further narrowing of search criteria, dependent on the nature 

of the research question and the inclusion and exclusion criteria (e.g., obese adolescents with type 2 

diabetes and hypertension). Patient charts can be flagged for potential participation. Subsequent 

contact with potential participants could be implemented in several ways: 1) directly at the time of 

their next clinic visit by their provider or study-related staff, 2) direct mail informing them of their 

eligibility and requesting that the potential participant contact study staff, 3) phone or e-contact by 

investigator or study staff, assuming that permission for such contact has been granted as part of the 

clinic enrollment process.  Investigators at UTHSC-San Antonio (including D. Hale, PhD, our GPC 

lead for obesity) have successfully used all three of these approaches for various recent studies such 

as 1) the National Children’s Study, where they recruited participant out of obstetrical provider 

offices, 2) the TODAY project, on type 2 diabetes in adolescents, where they reviewed files and used 

direct mail and 3) the VERTICAL project where the lead investigator contacted eligible participants 

for a growth hormone trial directly by phone. 

 

 

 

  

Network 
Cohort of 
Choice: Breast 
Cancer 

A mature research resource that standardizes and integrates billing data, EHR data, biospecimens, and 

patient-reported data often can be elegantly harvested for observational and comparative effectiveness 

studies.  Advanced techniques for managing selection bias in these studies are described in Table 6.3.  

However, a major promise of the PCORI national network is for efficient prospective observational 

and randomized comparative effectiveness studies.  Our application builds on decades of experience 

with cancer registration as hospital tumor registries in all of our treatment centers report cancer cases 

and tumor characteristics to central cancer registries using a standardized format.  In particular, the 

Iowa SEER registry has participated in dozens of multicenter epidemiologic studies including large 

outcomes cohorts such as the NCI-funded Cancer Care Outcomes Research and Surveillance 

Consortium.  By applying standardized algorithms to the EHR and integrated hospital tumor registry 

data and cross-linking with study enrollment data we will ascertain eligible patients not yet enrolled 

in a study.  Enrollment of eligible patients can be streamlined through use of research alert tools in the 

EHR encounter form. These advances will not only facilitate efficient recruitment for comparative 
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effectiveness and patient-centered outcomes studies and trials, but also will aid recruitment across the 

translational science continuum where, for example, cancer centers have struggled with work flows 

for recruiting patients to phase 1-3 clinical trials.  

  

 

Table 6.3 

 

  

 

Proposed Plan for Limiting Selection Bias 

Rare Disease 
Cohort: ALS 

Because we have a unique situation for accessing ALS patients, we anticipate that selection bias will 

be very limited.  As described in the text, we can recruit essentially the entire population of ALS 

patients in our regions because even if they are diagnosed by a primary care provider or a general 

neurologist they are referred to and seen in the ALSA/MDA clinics at the GPC sites.  Given the 

relatively small numbers of ALS patients at each site, accessing the entire population is very feasible. 

However, to estimate any selection bias that may exist, we will obtain consent to access de-identified 

EMR data from patients who elect not to enroll in prospective data collection efforts and compare 

disease severity and functional markers that are available through the EMR in patients who did and 

did not enroll.  We recognize that patients in academic medical centers often may differ clinically and 

demographically from patients in other health settings. Our experience, however, suggests that this 

bias is less problematic for ALS than for common conditions because the vast majority of, if not all, 

ALS patients encounter specialists at academic medical centers at some point during the course of 

their disease. 

Obesity Cohort 

Approaches to sample selection bias.  This will be somewhat predicated on the project that is 

proposed, extant knowledge from the literature, and data that can potentially be explored across the 

GPC data set.  For example, in the typical outpatient clinic, teenage girls and young women are seen 

much more frequently by a provider than are males in the same age range. Thus recruitment in an 

outpatient setting for an obesity related project involving adolescent females is likely to result in a 

much higher rate of female recruitment.  The GPC data set allows us to explore both the veracity of 

the above example in our cohort, as well as permits us to identify potential venues for enhancing male 

recruitment for our project.  There are relatively good data on the prevalence of obesity by gender, 

ethnicity and age blocks in all states, such that any obesity cohort recruited for a GPC study can be 

evaluated for representativeness of the wider population of the 7 states. 

 

Approaches to treatment selection bias.  This will need to be tailored to the project, guided by 

knowledge of the obesity-related disease process being studied, available treatment options for that 

disease, understanding of current clinic practices by providers, and extant data that are available in the 

GPC data set.  For example, the approved medications for treating type 2 diabetes in adolescents are 

limited to insulin and metformin; however, a number of other diabetes medications are being used 

relatively commonly in teenagers.  The available GPC data will allow us to determine the prevalence 

of the use of all medications as well as whether there are differences in treatment decisions based on 

patient characteristics (e.g., more likely to use insulin in girls, more likely to use metformin 

individuals with BMI>40).  This knowledge can then guide the planning for data collection and 

analysis (e.g., case control design) 

 

Approaches to selection bias from losses to follow-up.  It is commonly known that obesity specific 

treatment has a relatively poor follow up rate. However, given that the GPC will include such a broad 

umbrella of providers, this project will allow for a higher likelihood that relevant individuals will be 
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“touched” somewhere in the system, even if not specifically for an obesity visit and this follow-up 

data may be obtained to reduce bias from losses to follow-up.   

  

Network 
Cohort of 
Choice: Breast 
Cancer 

Approaches to sample selection bias.  Comparative effectiveness research emphasizes making 

estimates of treatment effectiveness for “real-world” patients. Patients referred to and cared for in 

academic cancer centers may not be representative of the wider population.  However, the GPC also 

captures data for primary care patients, a proportion of whom receive their cancer care elsewhere, 

reducing this concern.  Comparisons with the underlying population cancer registries in the states 

covered by GPC will provide a strong method with which to evaluate the representativeness of the 

GPC breast cancer cohort.  

Approaches to treatment selection bias.  This is the primary concern for observational comparative 

effectiveness studies where clinicians can be assumed to recommend one treatment or another based 

on patient prognostic characteristics.  Our pharmaco-epidemiologists and biostatisticians are well-

versed in design and analytical methods required to minimize and evaluate the extent of treatment 

selection bias, including propensity score matching, high dimensional propensity scores that mine 

billing data, propensity score calibration, instrumental variables analyses, and case-only designs.  

Efforts to incorporate high quality performance status data (describe above) and capture the extensive 

list of risk and prognostic factors described above will allow many covariates to be balanced directly 

using these techniques and will reduce concerns about unmeasured confounders. 

Approaches to selection bias from losses to follow-up.  For survival studies, our linkage with vital 

status data will insure nearly complete follow-up. For disease recurrence and late effects, our linkage 

with insurance data will be valuable in assessing informative drop-outs and extent and direction of 

resulting bias. 
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Review Criterion 7: Willingness to serve as a national data infrastructure resource for the conduct of comparative 
effectiveness research (CER) by researchers outside, as well as within, the network.  

As outlined in the letters of support from our partner healthcare systems, the Greater Plains Collaborative is fully 

committed to creating and serving as a national resource.  GPC members have established practice-based research and 

data sharing networks, created IRB consortia reciprocity arrangements, and participated in NIH and VA sponsored central 

IRBs. Most of our CTSAs are partnerships of several academic and health system institutions. Dr. Drezner (UW-M CTSA 

PI) led development of the Wisconsin Network for Health Research and is creating the Midwest Area Research 

Consortium to support Phase I-III clinical trials. Dr. Barohn (KUMC CTSA PI) has led numerous clinical trials of rare 

neuromuscular diseases involving nearly all GPC partners.  Dr. Rosenthal (UI CTSA PI) developed an Iowa-based 

network of critical access hospitals. The UNMC leads the Rheumatoid Arthritis Investigational Network. KUMC, UMMC, 

and UTHSC are academic partners with the AAFP DARTNet Institute.  All these efforts provide rich templates around 

which to develop network governance, data sharing, and regulatory agreements in the 18 months Phase 1 period.  Also, in 

addition to DARTNet activities, the GPC has been in discussion with Patient Powered Research Networks forming around 

Breast Cancer, Ovarian Cancer, and Chronic Pain as well as the ALS Association and Muscular Dystrophy Association as 

described in RC6.  Thus, we have extensive experience providing infrastructure support to investigators from varying sites 

and believe these experiences demonstrate our capacity to serve as a national data infrastructure resource for conducting 

comparative effectiveness research (CER) by researchers outside, as well as within, the network. 

Managing privacy and confidentiality for patients, clinicians, healthcare organizations (clinics, services, facilities, 

hospitals, healthcare delivery systems), while allowing regional characterization, is critical for regional networks.  Of 

paramount concern to healthcare systems is safeguarding the anonymity of providers and entities when sharing business 

sensitive healthcare practices and outcomes.  This is why we established required transparency and consensus within our 

partner healthcare systems regarding data requests as shown in Figure 5.1.  To maintain trust and control, we will have a 

person designated as an “honest broker” to mediate the process for cohort sharing and data extraction for CER that will be 

executed so that each site controls what data are sent up to the GPC data store using methods described in RC11. Data will 

be aggregated and released by the GPC level honest broker to analysis teams and archived for secondary data analysis.  

Auditing and monitoring will be conducted by KUMC informatics and information security personnel.  We are 

developing a master data sharing agreement for the GPC based upon the HERON Master Data Sharing Agreement and 

University Healthsystem Consortium best practices to be executed by all members of our network and will execute similar 

arrangements with researchers outside the GPC who may request data for CER.  

For the CDRN Phase 1 period, we believe the main task of cohort characterization can be fully de-identified for the 

patient, provider, and healthcare organizations, even as we characterize trends for the diseases regionally.   For designing 

CER trials we will work with the GPC research innovations methods core to manage plans for enrollment at the "cluster" 

level (hospital, clinic, section) of our healthcare systems to ensure all understand and are comfortable with the approach 

used.  Monitoring/managing the trial will require contacting sites that have poor accrual to address this or other adaptive 

trial design issues as they emerge.  To avoid obfuscation between what is done centrally versus at the local site, as 

illustrated in Figure 5.1, for data requests beyond phase 1, each site will review each request and determine the level of 

disclosure appropriate for their organization.   

These same processes are intended for facilitating CER by investigators within and outside the GPC. Our oversight 

processes will allow sites to opt into different levels of disclosure for comparative purposes.  We also will work with 

PCORI and the national network to devise methods that provide information back to healthcare systems regarding the 

findings of CER and other research stemming from the derivative use of healthsystems data.   This is both to build and 

sustain trust between the healthcare system and the research community as well as to promote the translation of validated 

findings into practice. We look forward to participating in the national research resource PCORI is building through the 

CDRNs/PPRNs and as evident in our letters of support from our respective health systems leaders, we have their full and 

enthusiastic support to do so. 
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Review Criterion 8:  The ability to efficiently contact patients within the covered population for the purposes of 
collecting patient-reported information and for efficient recruitment to clinical trials.  

The GPC will employ a number of complementary and innovative strategies to identify and recruit patients who are 

eligible for specific studies, to obtain informed consent, and to collect patient-reported measures. We will capitalize on the 

prior work of the GPC partners and their commitment to adopt innovative approaches developed at other sites.  Below we 

describe general approaches to support patient recruitment and data collection and examples of locally developed 

strategies ripe for broader dissemination.  

Facilitating Patient Recruitment.  Inadequate and inefficient patient recruitment adversely impact most clinical studies 

and have been well-documented
 1-3

 . For example, clinical trial enrollment rates fell from an average of 75% in 2000 to 

59% in 2006, while retention rates fell from 69% to 48%.  A recent systematic review of interventions to increase 

recruitment found strategies that increased patients’ awareness of the problem being studied and its impact on their health, 

and that actively engaged patients in the learning process were most effective.
4
  We will use an integrated set of strategies 

to facilitate recruitment that capitalizes on existing resources and actively engages patients.  

The EMR can be an effective and efficient tool for identifying patients eligible for studies, particularly when studies 

require oversampling patient subgroups or stratifying randomization based on demographic or clinical characteristics. 

Indeed, much of the work of Phase 1 is aimed at facilitating this use across GPC sites and draws on the past experience of 

several GPC sites.  For example, the Iowa Institute for Clinical and Translational Science developed an EMR-based 

recruitment strategy for an NIH funded (RC1 AG-035546) randomized trial of a cognitive processing intervention in older 

adults where randomly selected eligible patients were identified and sent a single mailing and asked to contact the 

investigative team for further information.
5
   

 “Best Practice Alerts” (BPAs), which forward messages to clinicians during clinic visits or other encounters about a 

given patient’s eligibility for a particular trial also have been used as a valuable EHR-based recruitment tool. Embi et al 

found that the use of BPAs doubled patient enrollment for a diabetes trial and increased the number of physicians 

referring patients to the study more than 8-fold.
6
  Within the GPC, the University of Nebraska Center has implemented 

point-of-care BPAs. The University of Iowa also is using the Epic BPA system in an NIH-funded study (5P01HL046925-

17) of anemia in Neonatal Intensive Care Unit (NICU) patients.  The Epic EHR also has a Research Module that flags 

patients involved in specific trials, supports billing for trial-related services, easily links study visits, and facilitates 

recruitment. The University of Nebraska has registered more than 300 trials into this module and has seen significant 

associated increases in trial recruitment. 

“Clinical Research Participant Registries” are in various stages of use or development at all of the GPC institutions.  

These registries directly link to the EHR to identify patients who have previously indicated their willingness to be 

contacted for participation in research studies.  For example, the Frontiers Clinical Research Registry was initiated in 

2010 by the KUMC CTSA (Frontiers) program.  It uses a HIPAA compliant information/permission form signed by 

patients who come to KUMC clinics for care.  Investigators may use i2b2 to search de-identified EHR data to define an 

eligible cohort from the registry and once they have IRB approval they may request from the established Data Request 

Oversight Committee a list of names and contact information on those in the EHR who meet initial study eligibility and 

have given their permission to be contacted for future studies.  To date, this registry has supported recruitment for 25 trials. 

GPC sites also are developing registries of patients who may not be active patients of their health systems.  For example, 

the Iowa STAR (Seniors Together in Aging Research) Registry, which includes 2000 patients residing within 50 miles of 

Iowa City, has supported recruitment for 10 federally funded studies. GPC sites also participate in ResearchMatch, a 

CTSA-sponsored national registry of potential research volunteers.  Investigators can enter studies on the ResearchMatch 

website; volunteers who meet study criteria receive an email describing studies for which they are eligible and inviting 

their participation.  However, a decided disadvantage of ResearchMatch is that it not able to link with an EHR. 

The Frontiers program at KUMC just launched a new research participant registry that is not limited patients receiving 

care at a KUMC clinic and that has the capability of linking to the EHR.  Called the Pioneers Research Registry (also 

discussed in RC 4), this IRB-approved, web-based registry allows anyone to sign up to be a “Pioneer” by filling out a 

brief health history for initial screening purposes, providing their contact information, and importantly, providing a 

validated permission to access their EHR.  While the latter is currently only available if the person has used a KUMC 
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clinic, we are actively working on expanding this capability to include any of the other Frontiers institutions with EHRs.  

Notably, Childrens Mercy Hospital, a member of the GPC is also a member of Frontiers.  Pioneers fully integrates 

REDCap which is used to collect health history and also send investigator’s study specific prescreen surveys to “Pioneers”. 

Another advantage of the Pioneers Registry is that the Pioneers website where people sign up also maintains an active 

study list so that anyone viewing the website may contact an investigator with an active study in which they are interested, 

even if they don’t sign up to be a “Pioneer” for other studies. 

Innovative Strategies for Informed Consent.  Informed consent protocols for pragmatic trials testing “standard of care” 

treatments is an area of intense national debate.  While the need for consent for studies randomizing patients to different 

treatments is a widely held dogma, Kass and Faden recently proposed a new ethical framework for learning health 

systems.
7,8

 The framework challenges traditional views of the distinctions between research and practice, including the 

need for informed consent for studies of standard of care treatments for which there is equipoise. Nonetheless, given the 

recent controversies surrounding the NIH SUPPORT trial,
 9-12

 consent will likely be a requirement for pragmatic trials, 

particularly trials using patient-level (as opposed to cluster-level) randomization.  The GPC will work to implement 

innovative web-based strategies that can decrease investigative resources needed to obtain consent and improve patients’ 

knowledge of research protocols and their satisfaction with the informed consent process.  

For example, the University of Iowa developed an interactive online system that presents informed consent information in 

1 to 3 sentence blocks with graphics, video streams, and audio narration of content.  Each block includes multiple-choice 

questions that check patients’ understanding of the content.  In initial testing, patients who were randomized to an 

interactive, multimedia format of the module for a mock clinical trial had significantly better (p=.008) understanding of 

the study protocol and higher satisfaction with the consent process than those receiving a traditional paper-based informed 

consent. They are currently refining this module with an ongoing NIH-funded study [1R21HG006293-01A1] and look 

forward to working with other sites in the GPC and the PCORI network to implement similar approaches.  

Another innovative strategy for securing informed consent specifically to access a patient’s EHR emerged when 

developing the Pioneers Registry.  The IRB and university lawyers raised concerns about validating permission to access 

a patient’s EHR when the permission is not signed in person because all communication is via a website.  Sending a paper 

copy to a validated address and requesting it be returned by mail is both costly and inefficient. We resolved this by 

identifying that if the patient provides us with an email address that matches what is in their EHR, this would meet legal 

requirements for validation that the patient is who he/she says he/she is and may provide the needed permission.  

Increasingly, EHRs are using patient portals, such as MyChart in Epic, where emails are routinely collected and this fits 

well with the increasing use of web-based approaches to doing research.  Adding access to EHRs of research participants 

in web-based research greatly enhances not only efficiency, but the quality of the research as well.  

 Collecting Patient-Reported Data and Communicating with Patients.  The GPC will use several electronic strategies to 

collect patient-reported data, deliver health interventions, and facilitate patient communication, including: vendor-

developed personal health records (PHRs [e.g., Epic’s MyChart]); customized registries and PHRs; and mobile strategies.  

Vendor Developed PHRs. All GPC sites have implemented vendor (or internally developed) PHRs, which provide patients 

access to specific sections of the EHR via web browsers or mobile applications (for both iOS and Android).  Epic’s 

MyChart also offers a number of other functions, including appointment viewing and scheduling, survey completion, 

connection of home monitoring devices, disease management recommendations, prescription refills, and secure provider 

(or investigator) messaging.  A further Epic PHR is “Lucy,” which enables patients to organize their medical information 

and integrate their EHR and MyChart data that may reside in different health systems that use Epic. Lucy also allows 

patients to directly enter health data.  Currently, GPC sites differ in their degree of implementation of MyChart and Lucy 

features.  During Phase 1, the GPC will work to ensure that all sites have the capability to conduct longitudinal patient 

surveys using vendor developed PHRs and will explore broader use of PHRs such as that at one GPC site (University of 

Minnesota) that uses MyChart to disseminate information to patients about available trials and for recruiting them to trials. 

 Research PHRs. While vendor developed PHRs are directly integrated into the EHRs, and while the functionality of such 

PHRs is increasing over time, vendor products have certain design constraints and are difficult to customize to support the 

patient reporting and communication needs for individual research studies. Thus, the GPC also will employ customized 

research PHRs, as well use REDCap and other data capture mechanisms, to support studies.  
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For example, the University of Nebraska Private Practice Associates developed a PHR (“SimplyWell”), which is a web-

based portal for patients to monitor their medical record, to respond to questionnaires concerning their health status, and 

to request educational materials. This PHR is widely implemented in the outpatient practices at all University of Nebraska 

(UNMC) practice sites.  The UNMC also has experience collecting patient reported data for the Rheumatology National 

Data Bank,
13

 a national registry which includes information on patients referred from rheumatologists across the US and 

Canada. The registry actively engages patients and collects longitudinal information every 6 months using the SF-36, EQ-

5D, Widespread Pain Index, Rheumatoid Arthritis Disease Activity Index, Medical Research Council Dyspnea Scale and 

several other standard measures of function and symptoms.  

Similarly, Dr. Chrischilles (Co-I at the University of Iowa) developed a PHR for an AHRQ trial (5R18 HS017034) of 

medication adherence strategies.  Design of the PHR was informed by focus groups to identify desired features and 

usability testing with technologically naïve adults. This trial demonstrated the PHR’s utility in collecting a range of data, 

including quality of life, treatment adherence, adverse drug events, and health behaviors. The PHR was recently revised to 

enhance patient engagement, including: (1) customizable dashboards summarizing data; (2) secure patient messaging; (3) 

standardized health condition reporting; (4) survey reminder scheduling; and (5) graphical tracking of health events (e.g., 

home blood pressure monitoring).  It is also being used for a pragmatic trial of nighttime dosing of antihypertensives 

funded by the NIH Healthcare Systems Research Collaboratory (1UH2AT007784-01) and we look forward to widely 

disseminating this approach to efficiently and effectively contact patients and collect information. 

Mobile Strategies. Mobile technologies hold enormous potential for enhancing patient communication, changing health 

behaviors, supporting disease management programs, and improving health—particularly for lower income patients who 

lack computer access.  Many studies over the past five years have examined using text messaging and other mobile-based 

strategies with patients with diabetes, hypertension, asthma, eating disorders, heart failure, and other chronic diseases. The 

efficacy of mobile strategies for research on smoking cessation, weight loss, reducing alcohol consumption, and 

preventing sexually transmitted infections also has been demonstrated. A major advantage of mobile technologies is the 

large number of off-the-shelf applications that can meet the needs of specific studies and the relative ease of developing 

custom applications.  For example, investigators at the University of Iowa developed a mobile application, in 

collaboration with HealthCrowd, a health technology company, to provide supportive text messaging to patients referred 

for cardiac rehabilitation following an acute myocardial infraction. Patients receiving the text messaging participated in 

significantly more rehabilitation sessions, achieved higher exercise capacity (as measured by stress testing), and had lower 

dyspnea index scores. Importantly, vendor developed and research PHRs can be accessed using smart phone technology. 

During Phase 1, the GPC will develop standard approaches for recruiting eligible patients and collecting patient-reported 

information using commonly available technologies, drawing on the wealth of experience across GPC sites. The GPC also 

may disseminate customized approaches developed at individual institutions when warranted (see Table 8.1.)  

Table 8.1 includes an inventory of potential approaches to obtaining patient-reported information. There is overlap 

between the tools included in the inventory. For example, patient surveys examining health status can be collected (and 

later integrated into i2b2 warehouses) using a number of approaches, including: (1) direct entry by patients into the EHR 

prior to or after clinic visits; (2) collection of data through longitudinal registries that are not linked to the EHR; or (3) 

collection of data using patient portals (e.g., personal health records) or mobile technologies.  
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Table 8.1 

 Tool 

Current Capacity 

for Patient-

Generated Data 

Capture  

Proposed Plans for Future Patient-Generated Data Capture  

EMR/EHR 

Data 
Yes 

Current Status:  All participating GPC institutions incorporate patient-

reported data into their EMRs. Within an institution, data vary across 

different clinics or inpatient units and include such items as symptoms, 

health and functional status, health behaviors, family history, chronic 

medical and behavioral conditions, medications. Data are typically obtained 

before physician visits using either computer workstations or tablet devices 

that feed directly into the EMR. Often these data are summarized and 

provided to physicians before seeing patients and may be incorporated into 

the visit assessment and management plan. A less common approach is to 

obtain paper and pencil surveys using machine readable formats, which are 

then scanned into the EMR.  

Proposed Plans: 

 The GPC will develop standard sets of patient surveys for each of the 

three cohorts identified in this application – obesity / diabetes, breast 

cancer, and ALS that will capture key patient reported data that are not 

obtainable through clinician entered EMR fields or through other extant 

sources (e.g., billing data).  

 The development of these surveys and the specific data elements 

captured will be informed by discussions with patients with the 

condition and physicians with expertise in treating the condition.   

 The GPC will develop standard protocols for obtaining this information 

from patients who are and are not facile with computer / tablet data 

entry.  

 The GPC will also identify preferred strategies for collecting this 

information that may or may not involve workstation or tablet entry into 

the EMR or collection of paper forms during clinical encounters. Other 

potential strategies for collecting these patient-reported data (e.g., using 

patient portals) are highlighted below.  

Registry Data Yes 

GPC sites have tremendous collective experience in supporting national 

disease-specific registries sponsored by professional societies (e.g., Society 

of Thoracic Surgeons cardiac surgery registry, American College of 

Cardiology NCDR registries) or by individual investigators (e.g., University 

of Nebraska Rheumatology National Data Bank, University of Iowa 

National Sarcoidosis Registry) or investigators. Some of these registries, 

including the Rheumatology and Sarcoidosis registries collect longitudinal 

patient-reported information.  

Proposed Plans: 

 The GPC will review current registry-based approaches used by the 

participating institutions with clinicians and patients and identify the 

strengths and weaknesses of these approaches to determine if these 
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approaches are relevant to collecting patient-reported information for the 

three initially identified cohorts, as well as for patients with conditions 

that were previously identified as high priority for PCORI (back pain, 

asthma, uterine fibroids, and elders at risk of falls).   

Patient 

Surveys 
Yes 

Current Status: In addition to the patient-provided information previously 

described, all GPC sites conduct regular patient satisfaction surveys, 

typically using a third-party vendor to administer the surveys. These surveys 

can be customized for specific patient populations identified using EMR-

based criteria. A major limitation of the current satisfaction surveys is the 

low (typically less than 30%) responses rate. GPC sites also collect patient 

survey data within individual clinics using paper surveys and telephone 

surveys administered by clinic personnel, responses to which are then 

entered into the EMR.   

Proposed Plans: 

 The GPC will create an inventory across the participating health systems 

of ongoing patient surveys, as well as examples of patient surveys that 

may have been conducted by individual clinical programs.  The 

inventory will include response rates and specific protocols that may be 

used by institutions to improve response rates.  

 The GPC will also identify specific survey instruments that capture high 

priority domains (e.g., health status) and that can be implemented across 

different conditions and studies. Using a common set of instruments 

(where appropriate) will improve the efficiency of collecting patient 

reported data and will enhance the interpretability of findings across 

conditions and projects. In identifying surveys, the GPC will pay 

particular attention to the PROMIS suite of instruments developed by 

NIH. The PROMIS instruments measure important health domains, are 

valid and reliable, can be administered using multiple approaches, and 

are broadly applicable regardless of literacy, language, physical function 

or life course. Lastly, the PROMIS measures have been standardized so 

there are common domains and metrics across conditions, allowing for 

comparisons across domains and diseases. 

Patient Portals Yes 

Current Status: All sites have implemented vendor developed PHRs, 

although sites (as well as individual clinical programs within sites) vary in 

the types of information that patients can access. These PHRs offer 

significant opportunities for collecting patient survey data and collecting 

chronic disease management data (e.g., home blood pressure or glucose 

monitoring, daily weights) either through direct patient entry or direct 

capture from electronic devices that are compatible with the EMR. GPC sites 

vary in the incorporation of these capabilities for collecting patient 

information. In addition to vendor derived products, research groups within 

individual sites have developed secure personal patient portals for collecting 

a wide range of demographic, clinical, and behavioral data in a longitudinal 

manner for individual research projects. These portals can be used to collect 

data, deliver health interventions, and provide ongoing reminders. Examples 

of these research PHRs are highlighted above. While these portals are not 

directly integrated into the EMR, they offer greater flexibility in meeting the 

data needs of specific studies. It is important to recognize that the 
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capabilities of individual sites with regard to the use of patient portals and 

the functionality of vendor developed PHRs are moving targets.  

Proposed Plans: 

 The GPC will create an ongoing inventory of the level of use of vendor 

developed PHRs at each site and the specific capabilities of sites with 

regard to collecting PHR data.  

 The GPC will develop an inventory of research portals that have been 

developed at participating institutions and will conduct webinars to 

disseminate information about these portals across the GPC sites.  

 The GPC will develop strategies for collecting patient-reported 

information for individual projects using patient portals. The specific 

strategy employed will depend on the needs of the project, the current 

capabilities of vendor products, and the level of integration of these 

capabilities at individual institutions.   

Mobile Health 

Devices 
Yes 

Current Status: Epic offers the ability for patients to access its MyChart PHR 

using mobile devices.  In addition, individual GPC sites have used mobile 

devices in collecting developed clinical and research applications. Examples 

include SMS text messaging to patients to improve treatment adherence and 

to provide patient education for patients in cardiac rehabilitation and 

pediatric diabetes programs and the use of text messaging to promote 

healthy behaviors. 

Proposed Plans: 

 The GPC will develop an ongoing inventory of the use of mobile 

technologies to capture patient reported health information, as well as 

the ability of patients at these sites to use mobile technologies to access 

vendor developed PHRs.  

 Individual sites, such as the University of Iowa, that have developed 

PHRs and other patient portals will ensure that the portals are 

compatible with data entry using mobile devices, which will facilitate 

their use in potential future studies.   

 In developing mobile applications, the GPC will strive to design screens 

that are ergonomic when viewed on the smaller screens of mobile 

devices and facilitate easy data entry. In addition, patient surveys 

designed for mobile devices must be relatively short, incorporate 

questions that require short answers or preferably use Yes/No or 

multiple choice answers.  

Other 

Online informed 

consent systems; 

Social media  

Current Status:  GPC sites have developed online approaches for obtaining 

informed consent and for using patient reported information collected 

through the online approach to determine study eligibility. GPC sites have 

also employed social media to deliver behavioral interventions and to obtain 

feedback and capture patient generated information. Examples include the 

use of Facebook and FaceTiming to improve medication adherence and 

develop grass roots patient support groups in pediatric renal transplant 

patients and the use of Sortware to enhance the social skills of children with 

Autism Spectrum Disorders (e.g., collaborative storytelling, collaborative 
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music composition, emotion modeling).  

Proposed Plans: 

 The will explore the appropriateness of the use of online informed 

consent strategies for specific projects. For projects that online consent 

would be preferable or desirable, the University of Iowa would develop 

a platform that would be specific to the project and disseminate the 

platform for implementation at other sites.  

 The GPC will sponsor exchanges between institutions in their use of 

social media to deliver health interventions and collect patient 

information and develop a catalog of approaches that could be applied to 

future projects. consent module to other institutions    
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Review Criterion 9: Capacity to support large-scale comparative effectiveness randomized trials, and to embed research 
activity within functioning healthcare systems without disrupting the business of providing health care, coupled with 
evidence of support for these activities from administrative and executive leadership. 

Across the 10 sites of the Greater Plains Collaborative (GPC) there is a wealth of experience with conducting prospective 

randomized studies and a growing investment in and enthusiasm for comparative effectiveness research (CER).  

Investigators at all sites are excited about the proposed GPC infrastructure for dramatically ramping up CER.  All 

recognize the need to evolve from traditional single investigator initiated randomized trials to larger systems support for 

large scale CER. This is exactly what the GPC promises to provide for our new network of collaborating institutions. 

While each site has study design methodological and statistical expertise among its faculty, often organized as 

institutional centers (e.g., the Center for Collaboration on Research Design & Analysis at the University of Nebraska 

Medical Center), that support a wide variety of research approaches, the GPC will offer dedicated and specific expertise in 

CER that capitalizes on recent advances in informatics technology and EHRs.    

The GPC will establish an Innovative Research Methodology Core (IRMC) for CER design and implementation.  This 

core will be directed by Dr. Bradley Pollock, professor and chair of the Department of Epidemiology & Biostatistics at the 

University of Texas Health Sciences Center-San Antonio.  Dr. Pollock is joined by Dr. Jim McClay who is the enterprise 

physician informaticist for the Nebraska healthcare system and Dr. Byron Gajewski professor in the Department of 

Biostatistics at University of Kansas Medical Center.  Our IRMC team will provide the capacity necessary to support 

large CER by integrating expertise in epidemiology, informatics, and biostatistics.  A unique advantage of the GPC is that 

we also are able to draw on additional expertise from across our sites as needed.  The IRMC is pivotal to ensure successful 

research operations that smoothly integrate with ongoing clinical operations. Conducting valid and efficient research with 

cohorts that are derived largely from EHR repositories clearly requires the epidemiologic and biostatistical expertise the 

IRMC will provide.  Moreover, such expertise is essential not only for the CER that the GPC envisions conducting using 

EHRs, but also for that that uses extant databases (e.g., disease registries, vital statistics datasets, U.S. Census information, 

National Death Index, and other external resources).
1
 These datasets provide vital information about potential selection 

biases in using health care delivery systems data for effectiveness research.   

The GPC members are committed to using their investments in advanced electronic health record systems to create a 

learning health system that captures research quality patient data during the normal course of care and that applies it to 

answering complex clinical questions. The use of a common data platform founded on the i2b2 hive structure will allow 

the GPC to standardize data, measure data quality, and quickly update the underlying EHR software to improve data 

capture.  Notably, the Epic system’s clinical research infrastructure now allows for the registration of active trials, 

compliance with clinical trial billing requirements, and easy patient eligibility notification. 

As outlined in other components of this application, the GPC is leveraging expertise from informatics, EHR design, study 

design and community outreach to build on and aggregate the expertise of our individual institutions.  The IRMC will 

address epidemiologic considerations, including the ability to describe GPC cohorts in terms of demographic, clinical, and 

even etiologic characteristics, especially for purposes of selecting records for inclusion in CER investigations. 

Characterization of potential selection bias also is critical for research involving our populations (e.g., are the individuals 

who elect to obtain healthcare from one of our GPC institutions unique or different than the general population).  And, 

methodological expertise is needed for dealing with missing data (a particularly challenging issue when using information 

derived from clinical records) and includes the use of modeling and imputation of missing values. Likewise, biostatistical 

expertise is a critical element necessary for statistical modeling of joint effects of demographic as well as clinical factors.  

Without all of this expertise, valid comparative effectiveness investigations cannot be conducted. Causal inference also is 

critically important to interpret results of statistical analyses in order to inform policy decisions, an ultimate goal of the 

GPC. The IRMC will directly support the generation of new GPC research investigations. We believe it is critically 

important to have this facility centrally integrated in the GPC as a proactive core resource, rather than using a more 

common ad hoc approach to providing statistical and methodological support to each new study. 

Epidemiologic expertise is especially needed for use of extant datasets in CER. The IRMC will provide this expertise to 

help assess the utility (i.e., fit), as well as the quality, of extant data sources for a particular research application. There are 

important considerations for the match of time elements from extant databases. For example, there is likely to be a 

misalignment of survival data for an oncology record in an EHR with state cancer registry or state vital statistics records 
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(particularly problematic for those GPC institutions not in regions served by a NCI-sponsored Surveillance Epidemiology 

End Results registry).  Statistical assessment is needed to identify and possibly correct errant/invalid data, as well as deal 

with problems related to the non-random censoring of subject records.  The use of surveillance methods for tracking 

longitudinal cohorts using innovative informatics approaches (and linkage with extant databases; e.g., state vital statistics, 

state cancer registries, National Death Index) will be coordinated by the IRMC. 

The IRMC also will support the development, validation, and/or evaluation of the use of new patient-reported outcome 

measures. While new patient-reported outcome (PRO) measures may emerge within the GPC (e.g., for ALS patients) it is 

more likely that we will use previously validated measures.  These will, however, require careful consideration of their 

usefulness for our patient cohorts. There is an increasing push toward advanced approaches such as the use of mobile 

health (mHealth) technologies for PROs (e.g., symptom assessment, health-related quality of life assessment) and we have 

the requisite expertise to adopt or adapt these technologies to address research questions. We will use existing validated 

instruments, as well as new instruments, for primary endpoints and/or secondary outcome measures with a preference for 

those available on electronic platforms. Our epidemiology and biostatistics component will have the capacity to advise 

and evaluate their use to optimally address study questions within the GPC. We also will focus on the use of outcome 

measures with desirable analytic properties such as health-related outcome scales developed as utility measures (e.g., 

Health Utilities Index).  These will be increasingly valuable for assessing multi-dimensional outcomes such as quality-

adjusted life years (QALYs) and for those that incorporate economic outcomes such as cost per QALY. Our informatics 

infrastructure also may help develop and validate new PRO measures that could yield utilities for support of special topic 

considerations (e.g. health disparities research). 

We will work with content experts (e.g. oncology, neurology, endocrinology) to help define needed data elements (e.g., 

for propensity score analysis) to support both intervention research and observational study designs, which are often used 

in comparative research. We also will be able to assist with investigations aimed at examining differences in outcomes 

related to health care delivery (e.g. health care/clinical practice setting, economic factors, and differential effectiveness 

related to population disparities). 

Novel Statistical Applications: The IRMC will provide methodological expertise for more advanced CER, including the 

need to link clinical data repositories with laboratory-generated data. For example, there is a growing emphasis on the use 

of biomarkers for disease classification, patient stratification, and assignment to specific interventions.  Biologic markers 

are regularly used in assigning treatment for cancer patients (e.g., breast cancer) where biological assessments are used for 

trial designs and for risk-based stratification trials. We are well positioned to address these designs for CER as our 

network incorporates significant biospecimen capabilities (see RC12.)  Initially however, we anticipate that CER trial 

activities will center more on our capacity to integrate patient-reported outcome measures and trial design into clinical 

workflow. And, the IRMC will offer assistance in the selection and use of appropriate psychometric instruments for 

measuring patient reported outcomes (PROs), along with support for sample size/power estimation, and analysis.  

Increasingly, other statistical approaches are playing prominent roles in clinical research. Bayesian adaptive methods for 

early phase (dose finding) trials, as well as for phase II and phase III trials, are employed in trials such as the I-SPY 2 

breast cancer trial.  Our group will make sure that all adaptive design aspects are implemented correctly and efficiently for 

GPC trials.  These studies require biostatistical consultation for the creation of executable programs that will be used to 

run the trial adaptations.  This includes real-time integration with the database and testing of the executable input and 

output. The IRMC will provide the capacity to support Bayesian adaptive methods for CER clinical trial use.
2
 All clinical 

trials require a basic monitoring system and the timeliness dimension is even more critical for those with adaptive designs.  

We will ensure that the adaptive design process is functioning well and all parties involved with the adaptations—from 

the Data Safety Monitoring Board (DSMB), to the logistics groups, to the sites themselves—are operating in synchrony. 

We will create a charter for the DSMB and the communication process.  When individual updates occur during the trial 

we will review each update and make sure the algorithm and trial is running as planned.  We also will assist in 

interpretation of the final trial results and of the role the adaptation played in the conclusions and inferences from the trial. 

Demonstration of healthcare system support: In the mission statement of each of the GPC partners is a focus on 

innovative healthcare research and we are energized by the scale of our network for this mission.  Building a system that 

simplifies and facilities multicenter CER trials has historically been challenging, but we now are well positioned to take 

advantage of our institutions’ investment in advanced EHR technology to meet meaningful use requirements (see RC2) 
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Figure 9.1: Example BPA for Clinical Research Recruitment. Basic study information 
is included (1), patient willing to participate recorded, and study coordinator 
notified (2). Patients can completely opt out of the process (3). 

 

and to support the GPC.  Institutional support has already been demonstrated across the GPC through involvement in the 

CTSA consortium and other collaborations, and specific support for collaboration through the GPC is demonstrated in our 

letters of support from our health systems leadership. A further example of this commitment to collaborate across 

institutions is that four of the GPC sites already have an existing agreement for research sharing through the Big Ten 

Cancer Research Consortium (IA, WI, MN, and NE). 

Traditional randomized controlled trials (including major multi-center trials coordinated by our institutions) have long 

been conducted across the GPC, but comparative effectiveness trials have not yet been accomplished in a coordinated way 

across the network.  This is indeed a focus of the GPC and how the GPC will improve capacity for CER at our 

institutions.  It is critically important to have established network governance and IRB reciprocal deferral processes in 

place to inform CER trial design, and the GPC will provide both.  We already have had site successes where Epic’s best 

practice alerts and research modules have been leveraged to target recruitment or provide more seamless integration 

between the EHR and dedicated clinical trial management systems  (CTMS), such as approaches at Iowa and Nebraska 

mentioned in RC8. Figure 9.1 below shows an example from Nebraska where alerts (Epic BPA architecture) fire a 

message when a patient is seen, instructs the provider to ask the patient if they are willing to participate in a trial, and 

informs the study coordinator that the patient can be contacted. This has already been shown to enhance trial recruitment 

and can be subsequently tailored to support randomization and integrate other components of research trial workflow and 

clinical activities.   

The GPC will focus on leveraging the 

EHR for data capture and repurposing, 

clinical decision support to drive trial 

workflow, and for improving consent 

processes. Key areas of innovation for 

system design across our network will 

be prioritized first on EHR workflow 

for data capture and decision support 

that then results in data harvested into a 

neutral data model provided by i2b2.  

Where EHR capabilities require 

supplementation or when we need to 

more rapidly prototype solutions,  

REDCap will be used and integrated 

through the use of existing EHR vendor 

web services and the REDCap 

application program interface (API).  In 

addition to supporting randomization 

within the workflow, we anticipate 

designing improved consent processes that leverage patient portal workflows for ambulatory trials.  For example, allowing 

patients to review consent materials and training videos with their families at home before officially consenting via a 

patient portal may reduce initial anxiety about participating in research.  

With the infrastructure built by the GPC, investigators from member sites will be able to readily use the Innovative 

Research Methodology Core (IRMC) for planning new CER clinical trials in a true transdisciplinary manner. For example, 

the IRMC could help an investigator develop a CER trial that assesses a multifactorial intervention strategy for fall-related 

injury prevention. This might entail tapping into the Epic EHR to identify a newly injured child just seen in the ER, use of 

PROs and other behavioral assessment instruments to characterize impact of injury and potential confounders for the 

preventive intervention, and ties to extant databases to assess population impact in terms of reduced injuries and even 

mortality from accidents. The IRMC would minimize the time required to develop new study concepts and reduce the 

associated costs involved in bringing together epidemiologists, informaticists, and biostatisticians along with the medical 

domain experts, programmers, research analysts, other staff, and patient collaborators important for all GPC research. 

Clearly, the IRMC will directly increase the capacity of the GPC to support large CER investigations. 
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Review Criterion 10:  Alignment of human subjects oversight, IRB review and approval, and informed consent 
procedures with the level of risk in proposed comparative effectiveness studies. 

 Oversight and approval by an IRB requires rigorous standards to assess the level of risk associated with varied research 

protocols.  The Greater Plains Collaborative (GPC) will face new challenges for IRB oversight, as we explore novel research 

opportunities made possible by the data management system created for the network.  Since it is not possible to anticipate all 

of the issues that may arise, we will establish mechanisms for collaboration, which address those issues we can anticipate, and 

provide strategies for resolution of disputes or different expectations among the participating institutions/IRBs.  To this end, 

we plan to streamline IRB review through adoption of a central IRB process and promote development of policy, guidance 

and best practices for the review of multi-site studies, especially patient outcomes and comparative effectiveness research. 

Specifically, we will model a GPC IRB consortium after the successful Wisconsin IRB Consortium (WIC), created at the 

University of Wisconsin (UW), a GPC site. The WIC uses a reciprocal deferral model, in which a single responsible IRB is 

selected from participating institutions on a study-by-study basis, according to where: a) the lead Principal Investigator   

resides; or b) experience exists reviewing a research area. We chose the reciprocal deferral model since it is well suited for 

institutions participating in a broad array of research with variable study designs, patient populations, and recruitment 

strategies.  In contrast, a single central IRB model functions well in a unique healthcare system, like the VA, since uniform 

standards for review exist, or for specific multicenter research (e.g. NCI phase 3 oncology studies), since a single IRB can 

develop expertise to review a limited research area. 

Seven of the 10 institutions participating in the GPC have experience using the reciprocal deferral model.  In 2009 the 

WIC was created to implement reciprocal deferral between 4 institutions in Wisconsin, 3 of which will participate in the 

GPC (Marshfield Clinic, Medical College of Wisconsin (MCW), and UW).  The WIC has been used in 120 studies to 

streamline IRB review of multi-site, investigator-initiated clinical and translational research.  The average turn-around 

time for WIC approval is 40 days, far less than achieved by asynchronous use of multiple institutional IRBs.  Indeed, 

this IRB review model proved so effective, it has been adopted by the newly created (2013) Midwest Area Research 

Consortium for Health (MARCH), which has established the Mid-West IRB Consortium (MWIC) to facilitate IRB 

approval amongst 6 institutions, 3 of which will participate in the GPC (University of Minnesota, MCW, and UW).  A 

similar approach has been successfully used by the KUMC CTSA funded Frontiers program and, since 2011, by 2 GPC 

institutions, which are in a group of 9 universities and 6 health systems in Texas. 

Selecting a reciprocal deferral model also addresses restrictions imposed by academic institutions that generally limit use 

of a single commercial IRB for review of industry-sponsored research or investigator-initiated research. Nevertheless, 

some academic institutions remain reluctant to defer IRB review of clinical studies because of perceptions about lack of 

control and increased institutional liability—concerns heightened by the unfamiliarity of IRB personnel with the policies 

and practices at other institutions. Given this reluctance to defer IRB review, many institutions have not developed the 

expertise, policies, workflows, and infrastructure to manage this process. The GPC plans to directly address these issues to 

assure success of the reciprocal deferral process.  Based on the collective experience and changing attitudes of the GPC 

institutions that have embraced and successfully used the reciprocal deferral, we are confident we will provide the 

requisite structured and ongoing opportunities for key IRB personnel to: 1) build inter-institutional relationships; 2) 

become familiar with the policies and practices of other institutions; 3) discuss and understand significant inter-

institutional differences; 4) work together to standardize workflows and requirements; and 5) develop best practices to 

promote consistency of IRB determinations. In the case of WIC, IRB staff had several in-person meetings and tele-

conferences to initially develop the processes and agreements, and then continued with regular meetings.  Thus, the IRB 

staff developed mutual trust and confidence in the general quality of IRB reviews, and recognized that communication 

and cooperation would occur if any problems about the proposed research arose. Standardized procedures were developed, 

including creation of a shared website with instructions and forms for requesting deferral, as well as guidance on required 

protocol content and checklists for study teams to monitor differences in institutional requirements beyond those related to 

IRB review.  A WIC-wide consent form template was also developed.  The GPC will replicate this successful approach to 

allay concerns of participating institutions and to implement a smooth process for initiating IRB review.   

We will include IRB administrative leadership in a kickoff meeting to launch the GPC IRB Consortium (GPIC) which 

will include a session to discuss the reciprocal deferral IRB model and its implementation, and to identify and discuss 

issues specific to the research the GPC will support. We base this approach on the strategy used for the MARCH rollout, 
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wherein IRB personnel participated in the kick off meeting, as well as a separate working group to discuss the proposed 

IRB model. Including IRB personnel fueled good working relationships between IRBs and led to an agreement to use 

reciprocal deferral, as well as a commitment from the IRB offices to support the consortium.  

After the initial meeting, IRB personnel will participate in regular teleconferences for discussion of best practices.  We 

expect these regular calls will facilitate close working relationships between the IRB personnel, as they have for the IRB 

Committee on Institutional Cooperation since 2006. One to two additional in-person meetings of key IRB personnel are 

also planned.  These will occur during the first year after launching the GPC. These meetings will focus on issues specific 

to research conducted by the GPC, as outlined below. To minimize costs, when possible, the in-person meetings will be 

piggybacked on national meetings that IRB personnel routinely attend – e.g., the Association for the Accreditation of 

Human Research Protection Program, the Clinical and Translational Science Awards Clinical Research Management 

Workshop, or the Public Responsibility in Medicine & Research annual conferences. 

While the above approach will undoubtedly create a functional GPIC, comparable in efficiency and scope to the WIC, 

many unique regulatory issues will confront the consortium.  These include a focus on patient outcomes and comparative 

effectiveness research, which often have close parallels to standard patient care, and often depend on the use of medical 

records and novel recruitment strategies. These challenges may expose variability in the approach and discrepant opinions 

between the GPC institutional IRBs. However, the GPC leadership has identified many of these unique issues and the in-

person meetings of key IRB personnel will focus on resolution of these differences.  

The key unique areas that will require consensus in order to increase GPIC efficiency include:  

Distinguishing when outcomes research or sharing of data/biological samples requires IRB oversight. Outcomes research 

is closely aligned with quality improvement (QI) and quality assurance (QA) activities. Thus, developing a consensus 

approach to distinguish QI/QA activities from human subjects research is critical for GPC operation.  Similarly, 

receiving/exchanging data or biological samples requires determining when such activity is human research. The GPIC 

will develop guidelines to address such variable factors as coding of the data/samples.  

Regulation of subject identification and recruitment strategies.  To facilitate study subject identification across the 

consortium, GPIC members must become familiar with rules governing medical records access at all institutions. 

Developing uniform standards regarding who can access medical records for research purposes and make contact with 

subjects, and what constitutes allowed content for recruitment materials is essential for operation of reciprocal deferral.  If 

data warehouses are used for recruitment, consensus regarding the need for IRB oversight of these activities is likewise 

critical.  Thus, the GPIC will devote significant effort to develop best practices in these areas.  

Waivers and alterations of consent and authorization.  Federal regulations provide flexibility for IRBs to grant a waiver of 

documentation of informed consent and authorization, a complete waiver of informed consent and authorization, or 

alteration to the consent or authorization process. GPIC operation will require guidelines regarding when this flexibility is 

appropriate and how it can be exercised to use and extract data from medical records.  

Identifying and assessing research risks. The close parallels between comparative effectiveness research and clinical care 

require standards for risk analysis for effective operation of the reciprocal deferral model.  The factors that an IRB 

considers in these analyses may significantly impact the regulatory determinations for a study, such as whether a waiver 

of informed consent can be granted, what should be included in a consent document, or if a formal data monitoring board 

is required.  The GCIP will address these issues to develop practical and uniform guidance for the IRBs’ risk analysis.  

 We discuss additional issues that we anticipate in the Section on human subjects protection.  The outlined approach will 

create a GPIC with capabilities to overcome redundancies and inefficiencies of the multiple institutional IRB review 

process, streamlining the ability to initiate and pursue studies focused on patient-centered outcomes research.   

 From an ongoing governance perspective, the GPC will have an Ethics, Regulatory and Contractual Processes 

committee (ERCPC), chaired by Dr. Drezner.  The committee will include from each site: IRB chairs (or representatives), 

a public IRB member to ensure the patient voice, the ethics core leaders, and representatives from the regulatory and 

contractual offices.  Informed by other GPC committees, the ERCPC will develop common frameworks for the GPC 

network and have sub-committees to focus on specific issues such as: (a) implementing reciprocity agreements, (b) 

determining minimal risk studies and informed consent procedures needed for minimal risk studies; (c) handling potential 

differences between trials that randomize individual patients or use cluster randomized designs and other pragmatic 

designs; and (d) harmonizing contractual procedures. 
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Review Criterion 11: Clear, thorough, and proven policies to maintain data security, patient privacy, and confidentiality, 
as well as organizational privacy.  

Providing access to health data for research while preserving privacy and security poses challenges at many levels, within 

sites and across sites. The GPC sites bring considerable experience for meeting these challenges at the site level. As a 

network we have plans for a balanced approach to multi-site data integration for the initial cohort characterization and 

terminology alignment work, as well as for enhancing methods for supporting Comparative Effectiveness Research (CER) 

trials. 

The HERON project at the University of Kansas Medical Center (KUMC)
1
 represents several years of experience 

providing local researchers with interactive access to a de-identified clinical data repository. After an initial pilot of 

diagnoses and procedures of a few thousand clinic patients, we established a master data sharing agreement and 

governance committee for HERON and its use.  Over the course of more than 25 consecutive monthly updates, the 

HERON data repository now contains over a billion facts integrating the hospital EHR data with a tumor registry, the 

social security death index, and other data sources. After initially deploying support for only counting queries, the KUMC 

Data Request Oversight Committee (DROC) evaluated the risk/reward balance of granting users system access to i2b2 

“analysis tool” plug-ins, which provide interactive views of line-item data. We developed rgate
2,3

, a gateway from i2b2 

plugins to the R statistical package, and used it as a basis for interactive survival analysis. Adoption of HERON has 

blossomed with these tools—e.g., in August, 2013, 1157 queries were executed by 52 distinct users.   

KUMC next developed web-based auditing methods to assist the healthcare system and honest broker in reviewing 

queries to manage the re-identification risk, to easily review concepts used for business sensitivities, and to confirm that 

the hypotheses generation for a requested study is in the investigator’s area of expertise.  Through these activities, we 

have developed mature tools and secure, efficient processes for fulfilling data requests (encompassing de-identified data, 

identified data, or contact information for trial recruitment) after review and approval by the DROC.  

To facilitate rich data analysis while keeping datasets on the secure server, we also developed an R Data Builder plugin
4,5

 

that integrates with R Studio Server
6
, an interactive development environment (IDE) for R. KUMC has an established 

contract with Amazon Web Services (AWS) to facilitate sharing scalable software services.  Amazon recently announced 

the support for HIPAA business associates agreements (BAAs), and KUMC Medical Informatics is working with general 

counsel to finalize an acceptable BAA prior to January 2014. Given all these experiences, we are well equipped to 

facilitate research methods while maintaining privacy and security at the network and national level. 

All GPC sites are experienced with maintaining HIPAA compliant data repositories and systems to collect data for 

prospective trials.  Informatics leads at each site are responsible for working with their IRB, their healthcare system 

compliance/privacy officers, and their affiliated IT teams on issues of data security and privacy (both patient privacy and 

organizational privacy).  The KUMC team has already consulted with several sites and will continue to do so throughout 

the project. 

The choice of i2b2 as a data repository platform suggests using SHRINE
7
 for multi-site integration. SHRINE, however, 

emphasizes queries that are fully automated, gives simple counts as results, and requires fully automated terminology 

alignment. Creating a high functioning PCORI network across the GPC requires queries with rich data sets as results. We 

also recognize healthcare systems EHRs’ Meaningful Use alignment is a process unfolding during the study period, so our 

approach to terminology alignment requires an incremental approach involving a feedback loop of conducting queries and 

adjusting terminology mappings. Also, in order to reduce concerns from healthcare systems as we build trust, we believe 

the added step of mediation by honest brokers, rather than full automation during this initial project period, is the 

appropriate way to move forward.  

Data integration between GPC sites takes two main forms: (1) terminology alignment and (2) data aggregation and 

analysis. To facilitate terminology alignment, we plan to support a shared i2b2 installation that supports terminology 

browsing but has no data for querying. For aggregate analysis, we plan to build on R Data Builder to integrate i2b2 with R 

Studio Server, a web-hosted integrated development environment for the R statistical package. 

Since the terminology alignment reference i2b2 service has no patient data, hosting constraints are minimal with respect 

to HIPAA and Human Subjects Protection. The main security concerns for this service are to address potential healthcare 
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system business sensitivities related to patient care volumes and to not disclose research in-progress.  We plan to address 

these concerns by limiting access to authorized users in the GPC community after approval by site and GPC level DROC. 

All GPC sites are capable of hosting the terminology reference i2b2 service.  Initially, KUMC will integrate i2b2 with the 

enterprise directory, as in HERON. KUMC has existing infrastructure for setting up affiliate accounts that take anywhere 

from a few hours to a few days—quite reasonable for the initial phase when the user-base numbers a few dozen. As the 

GPC expands this service to a wider user community, we will deploy services to cloud hosting at Amazon and develop an 

independent federated login system such as Shibboleth
8
 or InCommon

9
 for authorization and authentication. 

Balancing research objectives with patient privacy requirements is more involved for aggregation and analysis of patient 

data. We will aggregate only de-identified data and use a more mediated, rather than automated, approach to federated 

queries. When exchanging de-identified data, we exclude not only the 18 identifiers mandated by HIPAA, but all free text. 

Since the objective is to create standardized, structured data that is actionable within widely deployed EHRs, we see no 

requirement for the GPC to exchange or maintain free text data. This also mitigates PHI disclosure, re-identification risks, 

and business sensitivities.  An individual site may, at its discretion, use text mining techniques to extract data from free 

text, but only the resulting structured data will be sent to the GPC.  We will ensure fully de-identified processes are 

deployed across all sites for structured data. To address HIPAA requirements that dates not be reported at finer resolution 

than a year while preserving many temporal aspects of cases critical to research, each time we update the de-identified 

data repository from source systems, we shift dates on a per-patient basis randomly between 0 and 365 days.  Access to 

the resulting fully de-identified i2b2 repository has been determined by the KUMC IRB to be non-human subjects 

research.  Oversight, however, is provided by the DROC to review healthcare system concerns regarding business 

sensitivities. 

The process of federated query begins with approval by the GPC DROC of a query with respect to the shared GPC 

terminology. The GPC DROC contacts the DROC at each site where the query is to be executed for local approval as 

outlined in RC5. The honest brokers at those sites run the query at their sites and upload the results to a GPC data store. 

The design for the GPC data store consists of a REDCap service and an R Studio service.  In addition to the core case-

report-form features of REDCap needed for prototyping patient reported outcome instruments, REDCap provides a simple 

project-based workflow and access control model that is well suited to the access patterns required by the GPC. For 

example, to submit queries from the GPC DROC to honest brokers at each site, we will add all of the honest brokers as 

users in a REDCap project that has a query submission survey.  On receipt of a query via this survey, each honest broker 

executes the query against their i2b2 installations and saves the results to an R data file using the R Data Builder. We will 

use another REDCap project to collect and distribute the results of the query. The honest brokers upload the R data file as 

file attachments to this project. The REDCap service will use secure HTTP (TLS/SSL) so that the file transfer is 

encrypted. The GPC honest broker then releases the collection of data files to the investigators by arranging for them to 

have access via R Studio Server. The R statistical package provides a large toolset for combining de-identified data files 

for analysis, and the R Studio Server allows researchers to use this toolset while the data remain in the GPC data store. 

While fully de-identified data sets suffice for cohort characterization and terminology alignment work, we anticipate that 

the Innovative Research Methodology Core (IRMC) team (see RC9) will require limited datasets that provide actual dates 

for monitoring prospective CER trials. We will develop a method for the honest broker to re-combine de-identified R data 

builder files with the per-patient random date offset table (from the de-identification process) to restore the actual dates.  

We also will work with the IRMC to develop statistical methods to evaluate re-identification risk in fully de-identified and 

limited datasets and collaborate with the emerging national network to implement best practices.  

The GPC data store complies with KUMC policies and procedures for installing, operating, and monitoring public-facing 

web services that store protected health information (PHI). For example, a system cannot be placed into production use 

with protected health information (PHI) until the KUMC Information Security Officer approves a HIPAA certification 

checklist and formal risk assessment report. Currently, i2b2 and the R Studio Server operate within KUMC’s enterprise 

firewall.  Anticipating the need for scalable data analysis and machine learning used for translational informatics
10

, we 

will implement KUMC information security best practices in the Amazon Web Services (AWS) environment.  Access 

will be limited to the IRMC team and approved GPC co-investigators, using KUMC’s virtual private network (VPN) or 

Amazon’s Virtual Private Cloud, monitored by KUMC Information Security.  These systems will be readily applied 

across the GPC and, importantly, will inform national collaborations.  
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Review Criterion 12:  Ability to collect, store, retrieve, process, and/or ship biological speciments for research purposes. 
 Given the considerable start up activities for the GPC, we will initiate development of the biospecimen core after the 

initial 6-month period of the grant.  This will allow us time to establish contractual network agreements and IRB 

reciprocal deferral.  It also will allow our biobanking activities to be informed by: 1) the results of the largest survey to 

date on patient attitudes and preferences with regard to biobanking (from the eMERGE Network) and 2) the pending 

changes to the NIH Common Rule. 

While there is experience and capacity across the GPC with regard to using biospecimens for research, two of our sites 

(Marshfield Clinic and the University of Nebraska Medical Center) are recognized national leaders. The GPC will 

leverage this expertise to 1) develop streamlined, transparent business processes for investigators to request collection and 

storage of biospecimens across all GPC sites, 2) standardize the inventory of biospecimens, 3) develop a memorandum of 

understanding (MOU) to share specimens across the network and the PCORI national network, and 4) develop 

collaborative strategies for biobank patient engagement and recruitment.  Dr. Murray Brilliant, Core Leader for GPC 

Biopecimens Core, is the Director of one of the first and most useful population biobanks, the Personalized Medicine 

Research Project (PMRP).  Begun over 13 years ago, PMRP contains the DNA, plasma and serum of over 20,000 

individuals, linked to long-term electronic health records
1
.  PMRP also has pioneered using a Community Advisory Board 

since its inception for patient engagement in defining the research goals and biobank operational policies.  Over 40 

published studies across several different networks have used PMRP samples, 9 published so far in 2013
2-10

 .  PMRP 

samples are tracked using the Nautilus Laboratory Information Management System (LIMS).  PMRP is a shared resource 

across the NIH-funded eMERGE Network that pioneered network data sharing of de-identified data and samples through 

an MOU across 10 institutions and nationally through dbGAP.  Two supplements to the eMERGE grant address important 

specific issues for the GPC and the PCORI national network: clinical applications of data generated using biobanks and 

public knowledge and attitudes regarding biobank participation.  Findings from work on these supplements will inform 

our GPC activities. 

The Nebraska Biobank provides rapid access to a broad range of samples that can be age-, sex- and disease-matched or 

provide control samples for other databases. Once a person is identified as a participant, a unique identifier is assigned 

through a Secure Hash Algorithm (SHA-512, National Security Administration Standard), which generates a unique 512-

bit one-way hash to link patient samples to corresponding de-identified records in the clinical data repository. Birth date 

and dates for episodes of cares are shifted randomly. To maintain seasonality, all dates (birth date and all other events) for 

each individual will be transformed randomly up to plus or minus 45 days. Sex, race/ethnicity, socioeconomic status, 

smoking status, alcohol use, problem list, allergies, medications, cancer staging, numbers and types of episodes of care, 

laboratory tests, cost of care, and all other de-identified, discrete fields are included. At each update of the EHR data, new 

diagnoses, events, and outcomes are added and linked so that samples can also be chosen based on known risk for future 

disease or outcome. The geographic influence on health, critical to rural research, resulted in a discussion of how to link 

samples to geography without compromising confidentiality. After considering multiple approaches, it was determined 

that the first three digits of the zip code could be retained for this purpose.  The sole exception was one 3-digit geo-code in 

Nebraska with <20,000 residents.  For this case, that zip code area will be combined with a neighboring zip code to 

protect confidentiality and to preserve the ability to evaluate Nebraska-specific rural data. The remaining US zip codes 

with small populations have been combined into one 000 code to meet the criteria for de-identification. An estimated 60% 

of samples in the Nebraska Biobank are from individuals living in rural, compared to urban, areas, which allows important 

rural-urban comparisons for genetic and other studies. To protect confidentiality and public trust, the Nebraska Biobank 

has established that to protect the identity of those included queries that identify less than 10 samples of a specific 

condition will result in stating that there are no samples available. Samples also will not be given to commercial entities 

without a GPC collaborator.  Also to protect identities, DNA preferentially will be analyzed in UNMC’s genomic facility 

and not given to the investigator, to assure that excess DNA is destroyed.  

In 2011, the Department of Health and Human Services (HHS) and the Office of Science and Technology Policy (OSTP) 

issued the Advanced Notice of Proposed Rulemaking (ANPRM) that proposed changes aimed at better protection of 

human subjects while facilitating research and reducing burden on investigators.  Among the ANPRM proposals is a 

recommendation to require that participants consent for research uses of their de-identified tissue samples and de-

identified clinical data, and that such consent be obtained in a one-time, open-ended or “broad” fashion. These ANPRM 

proposed changes will have great implications for biobanks and participants in biobank research. However, little is known 
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about the views of individuals on the ethical acceptability of broad consent for biobank participation. The eMERGE 

Network supplement work includes conducting a survey of over 16,000 current biobank participants and non-participants 

to better understand their views on this type of broad consent, on data and sample sharing for future research, and on 

protection of data.  The GPC will use results of this project to develop policies and practices across our network with 

regards to biobanking/biospecimen collection. 

The GPC also will establish a biobanking/biospecimen committee, led by Marshfield and Nebraska and including 

representatives from all 10 GPC sites.  The committee will be charged to develop network best practices for current and 

future resources based on the following: 

1) Institutional autonomy.  Existing samples have been and will be banked under each site’s institutional IRB rules 

that insure appropriate access and security.  We plan to negotiate and institute reciprocal IRB deferrals across the 

GPC.  Sharing of these samples and data must be approved locally.  Approval for samples must pass scientific 

merit review (e.g., be part of a peer-reviewed grant or vetted by a committee) and take into account the limitations 

of the sample quantities. Sharing of samples will be one-to-one and sharing with a third party needs the consent of 

the originating site.  Research data are expected to be returned to the originating site. Costs of shipping and 

handling of biobank specimens will be borne by the requester and will be limited to actual cost.   
 

2) Network-wide Catalogue. Analogous to harvesting the i2b2 concept paths, which describe the usage statistics of 

clinical observations in the EHRs, we will leverage existing ontologies of biospecimens at each member site to 

develop a GPC-level ontology of currently available de-identified biospecimens accessible to the network and to 

other CDRNs. This network level resource will not contain actual patient data but will be a valuable resource to 

gather a quick sense of the quantity and types of samples maintained at a specific site.  For cohort discovery that 

links patient outcomes and phenotype with the biospecimens, investigators will work through their site and GPC 

honest brokers as outlined in RC5 Figure 5 to define the population who will in turn assist in coordinating the 

request with the sites’ biospecimen teams.    
 

3) Data Security. Best practice of biospecimen data security will be developed by the GPC network in conjunction 

with other CDRNs to guide the local activities at each institution.  Genetic data is inherently identifiable and use 

must conform to federal and local guidelines. 
 

4) Standardize and update Consent. We will standardized future biobank/biospecimen consent forms to 

incorporate wording based on patient perspectives (from the above eMERGE study and other studies)  as well as 

the new NIH Common Rule guidelines, when released, that will allow sharing of de-identified data and specimens 

across the GPC network and to other CDRNs. 
 

5) Expand the number of samples across the CDRN. We will work to maximize the collection, storage and shared 

use of biobank samples collected under the new standardized consent.  
 

6) Pool rare cases nationally. We will develop policies that encourage wider sharing of biobank/biospecimens for 

rare disorders on a national level to the NIH registry for rare disorders. 

We will use the proven expertise of at least two of our sites to begin to transform and standardize biospecimen recruitment, 

collection, tracking and sharing within the other sites of the GPC, so that together and with other CDRN partners we can 

and will advance research.         

 

 

 

  



  

 

PRINCIPAL INVESTIGATOR (LAST, FIRST, MIDDLE): Waitman, Lemuel, Russell 

 

73 

 

Table 12.1  

  System 1 

  Univ. of KS Med Ctr.  

Specimen Type # Specimens Denominator 
Current Capacity (% of 

target population) 

Proposed Capacity (% of 

target population) 

DNA 0 307,662 0.00% 0.00% 

Serum 15,518 307,662 5.04% 9.51% 

Whole Blood 845 307,662 0.27% 0.52% 

Sputum 0 307,662 0.00% 0.00% 

Pathology 

Specimens (last 

10 years) 

101,009 307,662 32.83% 61.89% 

Other 0 307,662 0.00% 0.00% 

  System 2 

  Children's Mercy (MO) 

Specimen Type # Specimens Denominator 
Current Capacity (% of 

target population) 

Proposed Capacity (% of 

target population) 

DNA 33,000 847,687 3.89% 4.28% 

Serum 8,500 847,687 1.00% 1.10% 

Whole Blood 100 847,687 0.01% 0.01% 

Sputum 30 847,687 0.00% 0.00% 

Pathology 

Specimens (last 

10 years) 

50,000 847,687 5.90% 6.49% 

Other 2,000 847,687 0.24% 0.26% 

  System 3 

  Univ. of Iowa Healthcare 

Specimen Type # Specimens Denominator 
Current Capacity (% of 

target population) 

Proposed Capacity (% of 

target population) 

DNA 7540 423,000 1.78% 1.96% 

Serum 94 423,000 0.02% 0.02% 

Whole Blood 3713 423,000 0.88% 0.97% 

Sputum   423,000 0.00% 0.00% 

Pathology 

Specimens (last 

10 years) 

3951 423,000 0.93% 1.03% 

Other 0 423,000 0.00% 0.00% 
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Table 12.1 (continued) 

  System 4 

  Univ of WI - Madison 

Specimen Type # Specimens Denominator 
Current Capacity (% of 

target population) 

Proposed Capacity (% of 

target population) 

DNA 204 1,377,000 0.01% 0.02% 

Serum 618 1,377,000 0.04% 0.05% 

Whole Blood 162 1,377,000 0.01% 0.01% 

Sputum 0 1,377,000 0.00% 0.00% 

Pathology 

Specimens (last 

10 years) 

250,000 1,377,000 18.16% 19.97% 

Other 5276 1,377,000 0.38% 0.42% 

  System 5 

  Medical College of WI 

Specimen Type # Specimens Denominator 
Current Capacity (% of 

target population) 

Proposed Capacity (% of 

target population) 

DNA 20 672,121 0.00% 0.00% 

Serum 45 672,121 0.01% 0.01% 

Whole Blood 65 672,121 0.01% 0.01% 

Sputum 0 672,121 0.00% 0.00% 

Pathology 

Specimens (last 

10 years) 

7500 672,121 1.12% 1.23% 

Other 325 672,121 0.05% 0.05% 

  System 6 

  Marshfield Clinic (WI) 

Specimen Type # Specimens Denominator 
Current Capacity (% of 

target population) 

Proposed Capacity (% of 

target population) 

DNA 20,000 171,000 11.70% 12.87% 

Serum 20,000 171,000 11.70% 12.87% 

Whole Blood 0 171,000 0.00% 0.00% 

Sputum 50 171,000 0.03% 0.03% 

Pathology 

Specimens (last 

10 years) 

400,000 

specimens; 

750,000 

blocks; 1.5 

million 

slides 

171,000 

*Note:  Specimen counts 

provided so patient ratio 

not available 

N/A 

Other 0 171,000 0.00% 0.00% 
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Table 12.1 (continued) 

  System 7 

  University of Minnesota Academic Health Center 

Specimen Type # Specimens Denominator 
Current Capacity (% of 

target population) 

Proposed Capacity (% of 

target population) 

DNA 0 963,144 0.00% 0.00% 

Serum 2,900 963,144 0.30% 0.33% 

Whole Blood 2,500 963,144 0.26% 0.29% 

Sputum 0 963,144 0.00% 0.00% 

Pathology 

Specimens (last 

10 years) 

0 963,144 0.00% 0.00% 

Other 0 963,144 0.00% 0.00% 

  System 8 

  Univ. of NE Med Ctr. 

Specimen Type # Specimens Denominator 
Current Capacity (% of 

target population) 

Proposed Capacity (% of 

target population) 

DNA 11,036 427,051 2.58% 2.84% 

Serum 12,650 427,051 2.96% 3.26% 

Whole Blood 0 427,051 0.00% 0.00% 

Sputum 0 427,051 0.00% 0.00% 

Pathology 

Specimens (last 

10 years) 

41,653 427,051 9.75% 10.73% 

Other 0 427,051 0.00% 0.00% 

  System 9 

  UTHSC - San Antonio 

Specimen Type # Specimens Denominator 
Current Capacity (% of 

target population) 

Proposed Capacity (% of 

target population) 

DNA 6000 138,222 4.34% 15.19% 

Serum 0 138,222 0.00% 0.00% 

Whole Blood 6000 138,222 4.34% 15.19% 

Sputum 6000 138,222 4.34% 15.19% 

Pathology 

Specimens (last 

10 years) 

6000 138,222 4.34% 15.19% 

Other 0 138,222 0.00% 0.00% 
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Table 12.1 (continued) 

  System 10 

  U. of TX - Southwestern  

Specimen Type # Specimens Denominator 
Current Capacity (% of 

target population) 

Proposed Capacity (% of 

target population) 

DNA 2,100 605,476 0.35% 0.38% 

Serum 6,200 605,476 1.02% 1.13% 

Whole Blood 50 605,476 0.01% 0.01% 

Sputum 0 605,476 0.00% 0.00% 

Pathology 

Specimens (last 

10 years) 

8,400 605,476 1.39% 1.53% 

Other 8,100 605,476 1.34% 1.47% 
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Review Criterion 13:  Centralized monitoring for review of progress with ongoing studies to identify and address 

unanticipated problems or issues. 

We have defined 61 specific milestones for the GPC CDRN and entered these and associated budget allocations into 

PCORI Online.  While these tell part of the story, Figure 13.1 best captures how the GPC is organized through committees, 

cores, and other components  to create a high performing network that works together around shared objectives spanning 

the PCORI CDRN expectations outlined in the review criteria.  Since May, we have held weekly calls among the 

informatics/CMIOs, clinical researchers, epidemiologists/biostatisticians and patient/community leaders across our 10 

sites to develop our proposal.  This has resulted in the structure and processes outlined in this application to monitor and 

report on our progress, ensure the quality of our work, and meet our aims and milestones.  While some milestones may fit 

with more than one of the specified review criteria, Table 13.1 places milestones in the context of larger cross cutting 

goals: a) aligning infrastructure, b) cohort characterization, c) standardization, d) governance and regulatory, e) patient 

and healthcare system engagement, f) patient reported outcomes and trial design, and g) project management and 

communication.  For simplicity, we consolidated the view into the three six month project periods.  Often work to achieve 

a milestone will begin before the milestone period while enhancing capabilities may extend beyond the six month period.  

The budget allocations are our best estimates associated with specific milestones organized by the date in which they are 

to be achieved.  However, the actual effort will spread predominantly before and somewhat after each six month period.  

This is why the milestones’ proposed budget allocations differ from the formal initial six month and final twelve month 

budgets.   

Figure 13.1 also illustrates the reporting structure for the GPC and specific charges to the committees, cores, and teams 

that report to the governing council and working group.  Some specific items of note:  

- Site PIs and CMIOs will specifically oversee alignment with the site level data request oversight, EHR steering, 

and biospecimen management (in coordination with Dr. Brilliant) activities 

- The GPC level Data Request Oversight Committee will report to the Aligning Healthcare System Quality 

Improvement with CER committee 

- While not illustrated visually, the Innovative Research Methodology Core is responsible for defining 

requirements with the cohort leads that in turn inform the design and standardization work performed by the 

technical teams reporting to the working group and the teams that report to the Site PIs.  

Once funded, the primary applicant (KUMC) will establish subcontracts with each GPC institution.   These subcontracts 

will incorporate the same key milestones (as applicable) covering the 18-month contract period to ensure alignment of 

shared objectives across the GPC partners.  The Program Management Office will provide overall coordination and 

tracking of all milestones across all institutions, in line with the principles of the Project Management Institute
1
.  

Following guidance from the National Coordinating Center and PCORI, the GPC Program Management Office will notify 

the Governing Council if it appears a participating institution may miss a contractual milestone.  The Governing Council 

will review the situation and request a corrective action plan within seven days—allowing 30 days to meet the lagging 

milestone.  If at the end of 30 days the Governing Council deems that the milestone will not be met, one of several 

alternatives will be pursued: 1) allow the non-performing institution to continue their participation in the GPC, but at a 

lower level of funding aligned with the capabilities that they are able to achieve as well as their expected contribution 

going-forward, or 2) terminate the subcontract and end the institution’s participation.    

While we do not anticipate the need to terminate GPC membership, we recognize the complexity of creating an integrated 

research network with 10 diverse institutions and the importance of collective management procedures that align with 

PCORI and the National Coordinating Center. We will use the following management strategies: 

- The Program Management Office will implement Trac (open source project management software) to create and 

track site or PI specific tasks associated with each milestone in a manner similar to KUMC medical informatics
2
.   

- GPC Governing Council will continue their weekly conference calls to monitor progress at each site, to identify 

unanticipated challenges, and to review strategies that individual sites have adopted to address specific challenges. 

-  The Project Management Office will work with Dr. Waitman to conduct formal quarterly project reviews to 

identify unmet milestones and potential risks to project completion. The Project Management Office will then 

work to develop risk mitigation plans with each member site.  
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- The KUMC project team will travel to each member site at Months 6 and 15 to validate the progress and help 

GPC member sites with risk mitigation efforts.  

- GPC members will conduct monthly knowledge sharing sessions with informatics and translational researchers 

and will work with other CDRNs to do the same. 

 

 
Figure 13.1 GPC Organizational Structure and Responsibilities of Subcommittees and Cores. 
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Table 13.1 
Primary 

RC Cross Cutting Goal First Six Months Second 6 Months Third Six Months Budget 

  Aligning Infrastructure         

1 

 

i2b2 operational at all sites; start alignment 

with software development GPC processes      $    200,000.00  

1 

 

   

Deploy GPC site level components - 

e.g. RDatabuilder    $    125,000.00  

1 

 

  

Enhanced GPC ETL software 

adoption    $    160,000.00  

1 

 

    

Site i2b2s regularly updated 

(monthly) using GPC ETL software  $    180,000.00  

11 

 

GPC level data store for cohort characterization      $    100,000.00  

11 

 

Ensure processes for full deidentification are in 

place at each site and aligned with GPC      $    180,000.00  

11 

 

  

Implement LDS data extraction 

method    $      80,000.00  

11 

 

    

Align infrastructure with national 

network and coordinating center  $    180,000.00  

  Cohort Characterization         

6 

 

Identify cohort characterization data 

requirements (CCDR)      $    125,000.00  

3 

 

Model/add EHR ETL to obtain CCDR where 

required or identify limitations      $    200,000.00  

3 

 

  

Cohort data extraction, before EMR 

standardization     $    220,000.00  

6 

 

  

IRMC-led preliminary evaluation and 

analysis of cohorts    $    100,000.00  

3 

 

    

Cohort data extraction, after EHR 

standardization   $    140,000.00  

6 

 

    

IRMC-led analyzes standardized 

cohorts  $    100,000.00  

1 

 

Acquire Medicare/Medicaid  claims data for 

breast cancer cohort from ResDAC      $    150,000.00  

3 

 

  

Develop Medicare/Medicaid ResDAC 

- ETL    $      60,000.00  

6 

 

    

Analysis of breast cancer cohort 

with supplemental 

Medicare/Medicaid claims   $    100,000.00  

  Standardization         

2 

 

Evaluate local EHR ontologies for Meaningful 

Use      $      75,000.00  

2 

 

Evaluate CCDR against Meaningful Use 

criteria      $    125,000.00  

2 

 

  

Extract ontologies to standardize into 

Meaningful Use criteria    $    120,000.00  

2 

 

  

Post i2b2 EHR concept 

standardization to Meaningful Use 

criteria    $    150,000.00  

2 

 

    

Evaluate Meaningful Use with 

regard to cohorts and to support 

general CER  $    120,000.00  

2 

 

    

Standardize  EHR data elements 

with EHR teams  $    290,000.00  

12 

 

    

Create network-wide Biospecimen 

catalog  $    140,000.00  

  Governance and Regulatory         

5 

 

GPC Network Agreement signed by all sites      $    120,000.00  

10 

 

Establish GPC IRB model      $    100,000.00  

7 

 

GPC DROC established      $    120,000.00  

12 

 

Engage Biospecimen leader in GPC processes      $      10,000.00  

10 

 

  

Standardize and update consent with 

sites (crossover with biospecimens)     $      60,000.00  

12 

 

  

Establish GPC biospecimen collection 

and sharing processes that respect 

institution authority and data security    $      80,000.00  

7 

 

  

 Site honest brokers and DROC 

processes aligned with GPC    $    120,000.00  

7 

 

  

Data Use and Reciprocal Support 

Agreement with Nebraska HIE Pilot    $      10,000.00  

7 

 

    

Establish policies for national use 

and integrate into site and GPC 

oversight processes  $      60,000.00  

10 

 

    

Create GPC contractual model for 

future investigators  $    100,000.00  

12 

 

    

Establish policy and methods to 

pool rare cases nationally  $    100,000.00  
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Table 13.1 (continued)  
Primary 

RC Cross Cutting Goal First Six Months Second 6 Months Third Six Months Budget 

  

Patient and Healthcare 

System Engagement         

4 

 

Establish/select CPEP committee      $      60,000.00  

4 

 

Select patients for standing committees and 

cohorts      $      60,000.00  

4 

 

  

Establish process to form patient 

advisory groups for investigators for 

future trials    $      60,000.00  

4 

 

  

Liaison with patient advocacy groups 

and PPRNs    $      60,000.00  

4 

 

    

Implement Patient Centered 

Research Feedback Systems 

(PCRFS) across GPC sites  $    120,000.00  

5 

 

  

Work with sites and health systems to 

select patients for site DROC and 

GPC DROC (CPEP, Site, AHSQIC)    $      80,000.00  

5 

 

    

AHSQIC report to healthcare 

systems regarding GPC capabilities 

and EHR Meaningful Use analysis  $    120,000.00  

  

Patient Reported Outcomes 

and Trial Design         

8 

 

Identify PROM requirements for CCDR      $    125,000.00  

8 

 

  

Prototype PROM based upon CCDR 

criteria    $    100,000.00  

3 

 

    

Implement prototype PROM where 

needed  $    180,000.00  

8 

 

    

Implement or integrate PROM in 

EHR or PHR integration where 

possible  $    200,000.00  

9 

 

Develop CER trial design requirements      $    125,000.00  

10 

 

Informed consent design requirements      $      50,000.00  

9 

 

  

Develop EHR CER components with 

randomization and embedded consent 

model    $    200,000.00  

9 

 

    

Implement EHR  CER components 

and embedded consent model  $    350,000.00  

9 

 

    

Establish the DSMC and trial 

monitoring   $    100,000.00  

8 

 

    

Improved patient recruitment 

methods through EHR alerts  $    180,000.00  

  

Project Management and 

Communication         

13 

 

Implement project methodology and plan      $      40,000.00  

13   Continued funding decision point evaluation       $      80,000.00  

13 

 

  

Remediation post funding point 

evaluation (if required); Monitor 

project status in conjunction with 

Working Group; manage scope and 

remediate    $      80,000.00  

13 

 

    

Monitor project status in 

conjunction with Working Group; 

Prepare final evaluation with 

PCORI/NCC  $      80,000.00  

14   

Establish contracts and monitor compliance 

with Working Group      $      80,000.00  

14 

 

Establish communications processes for the 

GPC and with National Coordinating Center      $      30,000.00  

14 

 

Establish budget reporting process with PCORI 

for checkpoints; hold initial budget checkpoint      $      30,000.00  

14 

 

  Conduct second budget checkpoint    $      30,000.00  

14 

 

    

Final budget checkpoint; conduct 

evaluation to determine ongoing 

sustainability of GPC with sites, Dr. 

Shireman, and AHSQIC 

(institutional investments, CTSA, 

etc.)  $      80,000.00  

           $ 7,000,000.00  
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Review Criterion 14: Clear description of efficient use of human and other resources to accomplish the work. 

With ten participating institutions, the GPC has broad access to leaders in the fields of informatics, CER and pragmatic 

trials, epidemiology and research design methodologies, patient/stakeholder engagement and clinical research 

administration.  Through our collective work developing this application we have drawn upon expertise at each site and 

have already capitalized on this in forming our GPC network structure—e.g., identifying leaders for each of our 3 patient 

cohort areas and for our GPC network standing committees.  These leaders, in turn, will work with their counterparts at 

each site, allowing us to efficiently engage the appropriate expertise needed across sites.  The GPC also has significant 

expertise in program/project management and contract administration to establish and sustain the necessary organizational 

and administrative infrastructure.  The GPC’s budget has been prepared with the objective of ensuring that adequate 

resources and funding will be in place to support achieving all key contractual milestones.  Each of the participating 

institutions has well-defined research and fiscal/support services and administration capabilities, as well as effective 

human resources organizations to support personnel needs.  Further, each institution has an established campus physical 

infrastructure with adequate space for GPC personnel and sufficient support for procurement and administrative needs. 

Formal leadership for the overall GPC will be provided through a network Governing Council composed of the lead PIs 

and CMIOs from each site and representatives from the Community/Patient Engagement and Participation standing 

committee, as previously described in RC5.  Three committees and one core will advise the Governing Council:  1) 

Community/Patient Engagement and Participation Committee; 2) Innovative Research Methodology Core; 3) Aligning 

Health Systems Quality Improvement with EHR Committee; and 4) Ethics, Regulatory and Contractual Processes 

Committee.  Day-to-day operations will be the responsibility of a working group from the Governing Council co-chaired 

by Drs. Waitman and Rosenthal and including three site PIs and three CMIOs elected from among all site PIs and CMIOs.     

As overall PI, Dr. Waitman will be responsible for and oversee the core informatics team that will reside at KUMC.  This 

team will work with site PIs to configure existing infrastructure and design of new components, execute the technical 

strategy and consult with the informatics teams at each site.  A Program Management Office (PMO) lead (Mr. Nair) and 

an Administrative Director (Mr. Fennel) are in place for overall program/project management, communications, and 

contractual and fiscal administration.  Both of these leaders have extensive experience managing complex, matrixed 

projects and contracts for universities and major corporations (e.g. Cerner and Sprint) and also can call upon the 

capabilities of Frontiers, the KUMC CTSA, and the KUMC Research Institute, Inc (the unit responsible for contracts and 

grants.)  The software engineering lead (Mr. Connolly) has extensive prior experience in collaborative software standards 

development,
1,2

 which will be salient to forming our technical community within the GPC and across CDRNs and PPRNs 

nationally.   

The GPC defines success as a true network of peers.  We see it as critical for sustainability to ensure that the required 

technical expertise will be in place to achieve the data standardization and interoperability efforts at each site after 

completion of the eighteen month project period.  From a technical resource perspective, all sites will leverage their 

established (or under development) i2b2 repositories that provide common infrastructure of the sites clinical and 

translational science institutes/centers.  A centralized computing resource (cloud-based/HIPAA-certified) is required for 

aggregating cohort and trial datasets, but most data and activity will reside at the site level.  We believe minimizing 

central resources while dramatically enhancing site level capabilities will promote long term network viability.   Each site 

will have a biomedical informatics lead and supporting software development teams.  In the later part of the contract 

period, these teams will work to embed CER components in the EHR, and through their collaboration advance clinical 

research by incorporating new, rich data sources into i2b2.. This work is complemented by existing technical staff with 

expertise in Epic, Cattails, and Cerner EHR systems.  The GPC also is allocating some level of funding to support 

additional technical training as needed across the institutions.   

Each site will have team members focused on supporting patient and community engagement to add patient voices to 

clinical research and its interaction with healthcare systems (see RC4.)  They will directly shape cohort identification, 

improved recruitment, patient reported outcomes collection, and novel CER trial infrastructure (inclusive of informed 

consent and data collection within the various EHR systems).  In addition to leveraging CTSA resources and existing 

community relationships, a patient engagement lead and support staff will facilitate peer resources from across the 

institutions which will provide critical input towards the overall direction and strategy of the GPC.    
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Leadership for the various core activities of the GPC bring together experts across our GPC sites as opposed to centralized 

at one institution.  Our cohort leaders (Drs. Barohn, Chrischilles, Hale for ALS, breast cancer, and obesity respectively)  

have conducted extensive research and published regarding these specific populations..  The Innovative Research 

Methodology Core (Drs. Pollock, Gajewski, McClay) have complementary expertise in epidemiology and leading 

biostatistical resources, biostatistics with a focus on patient reported outcomes and adaptive trial design, and pharmaco-

epidemiology with a focus on outcomes and effectiveness in vulnerable populations.   These leaders have established 

relationships with peers across participating GPC institutions, aspiring PPRNs, and other national collaborators.   

Additional co-investigators provide:  1) oversight of data standardization efforts 2) establishment and ongoing facilitation 

of GPC Network Governing Council; 3) oversight of CER integration work across the network; 4) centralized IRB 

development and facilitation; and 5) streamlining processes for biospecimen management for investigators as well as  

building a network biospecimen catalog. Local IRB and governance staff/processes supportive of and aligned with the 

broader GPC processes also will be put in place to build on existing successes within our network (see RC10).  Each site 

also will identify a program management coordinator who will work with and complement the overall GPC Program 

Management Office lead.  

A key focus in developing the GPC’s overall budget was to ensure that each individual site was appropriately funded to 

ensure the network’s achievement of critical milestones.   Since each site has varying strengths in existing clinical and 

translational science capacity, site level budgets include a level of variation in approach based on supplemental resources 

and needs, with additional site-level funding proposed based on the various leadership roles assumed for overall core 

activities.  Both the overall and site budget requirements are outlined/justified within the related documentation align with 

the key milestones to ensure all commitments can be achieved within the defined timeframes. 

The GPC will operate with a well-defined organizational structure and with clear accountabilities as defined within the 

sub-award agreements.  The overall Project Management Office will work with site level counterparts to monitor progress 

across all areas of commitment.  The participating organizations have prior partnership experience across many of the 

GPC institutions and have the ability to leverage expertise and processes from CTSA infrastructure, inclusive of processes 

for administrative and fiscal management.  It is anticipated that several overall GPC face-to-face meetings will occur 

during the course of the contract period, with frequent virtual meetings to support the most efficient use of time and 

financial resources.  Separately, there is strong organizational commitment across all institutions and health system 

partners as evidenced by the letters of support that are included with this application. 

The efficiency and value in the operation of the GPC network also comes from leveraging proven technologies and 

existing infrastructure, both in terms of the staff resources and technical infrastructure to be used.  We believe tying our 

data standardization and interoperability to meaningful use and i2b2 will facilitate collaboration with other healthcare 

systems, national clinical and translational research institutions, and the other CDRNs.  The CDRN initiative is very 

timely as the national push for data standardization should heighten collaboration among healthcare systems, given the 

attention and financial incentives surrounding meeting Meaningful Use criteria in 2014.  Using established open source 

NIH-funded technical infrastructure (e.g. i2b2 and REDCap) complemented by open source technologies for data 

extraction is cost effective and provides greater data transparency, facilitating reproducible research.  This will allow the 

GPC to scale our technology and governance process to incorporate additional partners within our regions and we will 

openly share technology and processes with other networks and healthcare systems nationally.  

As demonstrated by our letters of support, the research, education and clinical leadership of our institutions views 

bringing PCORI CDRN capability to the central United States as critical for our future as leading research institutions and 

patient care providers. We are eager to launch the GPC and with the strong support of our respective institutions, we are 

confident in our ability to develop it with an eye toward long-term sustainability.  
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PROTECTION OF HUMAN SUBJECTS 

 

For most research projects, plans to protect human subjects require researchers to categorize the research project as falling 

into one of six possible domains, as outlined in the six possible scenarios given in PHS 398.  We anticipate research 

projects in the GPC will fall into all six domains.  Thus, we need to develop a plan to protect human subjects that is 

flexible enough to deal with any or all of the scenarios.  

Some projects will not involve human subjects at all (Scenario A).  That will occure when the data that we use are totally 

de-identified.  According to OHRP, data are considered de-identified when the following criteria are met: 

OHRP considers private information or specimens not to be individually identifiable when they cannot be linked 

to specific individuals by the investigator(s) either directly or indirectly through coding systems. For example, 

OHRP does not consider research involving only coded private information or specimens to involve human 

subjects as defined under 45 CFR 46.102(f) if the following conditions are both met: 

1. the private information or specimens were not collected specifically for the currently proposed research 

project through an interaction or intervention with living individuals; and  
2. the investigator(s) cannot readily ascertain the identity of the individual(s) to whom the coded private 

information or specimens pertain because, for example:  
a. the investigators and the holder of the key enter into an agreement prohibiting the release of the 

key to the investigators under any circumstances, until the individuals are deceased (note that the 

HHS regulations do not require the IRB to review and approve this agreement); 

b. there are IRB-approved written policies and operating procedures for a repository or data 

management center that prohibit the release of the key to the investigators under any 

circumstances, until the individuals are deceased; or 

c. there are other legal requirements prohibiting the release of the key to the investigators, until the 

individuals are deceased. 

Other projects will fall under scenario C, exempt human subjects research. We anticipate that the most likely projects of 

this type will be those that meet the federal criteria outlines in 46.101 (b)(4): Research involving the collection or study of 

existing data, documents, records, pathological specimens, or diagnostic specimens, if these sources are publicly 

available or if the information is recorded by the investigator in such a manner that subjects cannot be identified, directly 

or through identifiers linked to the subjects. 

However, we expect much of the research in the GPC and national PCORI consortium will be non-exempt.  For those that 

are prospective clinical trials, the GPC will develop individualized plans for the protection of human subjects, taking into 

consideration the following factors:  

Distinguishing when outcomes research or sharing of data/biological samples requires IRB oversight.  

1) Outcomes research is closely aligned with quality improvement (QI) and quality assurance (QA) activities. The 

GPC leadership recognizes that developing a consensus approach to distinguishing QI/QA activities, which do not 

require IRB oversight for human subjects research, is critical for efficient GPC operation.   

2) Receiving/exchanging data or biological samples will be common in GPC studies and opinions vary when such 

activities constitute human research.  The variable factors in such a determination include whether data or samples 

are directly identifiable or coded and if data/sample recipients are collaborating with individuals who have access to 

the code. The GPC Greater Plains IRB Consortium (GPIC) will develop guidelines to address these issues.   

Regulation of subject identification and recruitment strategies.  To facilitate study subject identification across the 

consortium, GPC members will be familiar with the rules governing medical records access at collaborating institutions. 

Developing uniform standards regarding who can access medical records for research purposes, who can make first 

contact with potential subjects, and what constitutes the allowed content for recruitment materials is essential for efficient 
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operation of the reciprocal deferral model.  In addition, if data warehouses are used for recruiting research subjects, 

consensus regarding the need for IRB oversight of these activities is likewise critical.  Thus, the GPIC will devote 

significant effort to characterize variation in these areas and develop best practices. 

Waivers and alterations of consent and authorization.   With certain limits, federal regulations provide flexibility for IRBs 

to grant a waiver of documentation of informed consent and authorization, a complete waiver of informed consent and 

authorization, or alteration to the consent or authorization process. For efficient GPIC operation we will develop 

guidelines regarding when this flexibility is appropriate and how it can be exercised, particularly in regard to use and 

extraction of data from medical records.  

Identifying and assessing research risks. Given the close parallels between comparative effectiveness research and patient 

clinical care, developing standards for risk analysis of such research is essential for effective operation of the reciprocal 

deferral IRB model.  The factors that an IRB considers in these analyses may significantly impact the regulatory 

determinations for a study, such as whether a waiver of informed consent can be granted, what should be included in a 

consent document, or if a formal data monitoring board is required.  Thus, we will address these issues and develop 

practical and uniform guidance for the IRBs to use for risk analysis.   To do so, we will use the following categories to 

categorize risks and to explain these to potential human subjects: 

1. Risks associated with the standard of care. All patients, when receiving the standard of care, encounter risks 

both due to the underlying disease processes and of iatrogenic harm. Patients in research studies must be informed about 

undesired events or outcomes that are likely to occur commonly or that would be severe.  

2. Risks (and benefits) of intervention A as compared with intervention B. The need for comparative effectiveness 

research (CER) studies arises when, within the range of the standard of care, more than one intervention is in common use 

for the same therapeutic purpose and experts disagree about which of the interventions is superior.  In such situations, the 

relative risks associated with interventions A and B may be unknown, or one intervention may be known to be riskier or 

most costly but potentially offers compensatory benefits. CER measures the difference in the marginal risks and benefits 

of A and B relative to each other.  

3. Risks due to randomization. In RCTs, randomization dictates which intervention a participant will receive — 

nothing more, nothing less.  If common treatments A and B were identical, the associated risk would be zero. In RCTs of 

two different interventions, when the differential risks of A as compared with B are unknown — hovering in a state of so-

called clinical equipoise — the risks posed by assigning patients to one of the two interventions either by randomization 

or by uncertain clinician preference are not marginally different.  Nevertheless, the very act of randomization can create 

anxieties.  Thus, any patient who is to be enrolled in a study that entails randomization will be informed of the need for 

randomization and their consent will be sought.  

4. Risks due to experimental assignment versus practice variation. Patients receive care at particular sites.  At 

each site, physicians may have their own preferences for one treatment over another. Thus, from the patient’s perspective, 

enrollment in a trial usually entails a describable alteration in the likelihood of receiving either intervention A or 

intervention B. If the patient is at a site that has mostly used intervention A, then entering the study entails an increased 

likelihood of exposure to B, and vice versa. Participants at a specific site should be given this site-specific information, 

when possible, in order to evaluate how their treatment in the study differs from what they would have received outside 

the study. 

5. Risks due to masking of “standard” interventions. Blinding of participants and investigators to treatment 

allocation and assignment reduces outcome-measurement bias but introduces risk.  In attempting to mask standard 

interventions, researchers must consider how masking may affect the overall care of the participant as a patient.  Research 

participants and health care professionals must be made fully aware that they will not be allowed to either choose or know 

the treatment assignment. 

6. Risks due to protocol fidelity. In standard clinical care, disease- or condition-specific pathways or protocols are 

often suspended or altered when a patient is not doing well.  Deviations from routinized care are common practice, even 

though they may or may not benefit the patient.  CER RCTs need to identify when a particular intervention or treatment 

protocol should be altered, suspended, or stopped according to standard-of-care practices and evaluate and minimize the 
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risk associated with delays in such alterations of standard medical care.  Prospective participants need to understand the 

investigator’s obligation to ensure fidelity to the protocol, the protocol-specified limits to that obligation, and their right to 

withdraw from the study.   

7. Risks of being assigned to the study group that receives less benefit. In CER RCTs, neither treatment option is 

universally accepted as the default or control. This symmetry has implications for informing subjects about both risks and 

benefits.  Since both interventions are simultaneously presumed to be effective (albeit to a different yet unknown degree), 

participants may perceive the risks as low. One treatment may, however, yield greater benefit.  The participants assigned 

to the other group may perceive their lower benefit as an actual harm. Potential participants should be informed of this 

possibility. 

8. Risks due to acknowledgement of uncertainty. In obtaining informed consent, investigators must clarify the 

existing uncertainty regarding the interventions. This clarification may cause psychological discomfort in patients who 

find uncertainty disconcerting. Though concealing uncertainty may appear warranted in order to avert this discomfort, 

doing so would constitute a failure to respect persons. Patients need facts in order to make informed decisions. These 

psychological risks are, therefore, unavoidable in the ethical conduct of randomized trials. But it is crucial to recognize 

that informed consent for standard-of-care interventions requires similar disclosure of uncertainty about treatment 

alternatives with similar psychological risks.  Thus, this is only a risk of research if informed consent for standard of care 

interventions is inadequate.
3
 

9. Risks associated with being in the trial as compared with not being in it. Overall, if participation in clinical 

trials posed risks to participants, then participants in clinical trials would be observed to experience more harm or poorer 

outcomes than those receiving care outside clinical trials. There is no evidence that they do. Instead, participants in 

clinical trials have outcomes equivalent to those among similar patients not enrolled studies who receive the same 

treatments.
4
  Unless specific reasons dictate otherwise, participants in CER RCTs should be informed that their outcomes 

will most likely be the same, but could be better or worse, whether or not they participate in the trial.  

For each proposed study, the GPIC, our IRB consortium, will evaluated the overall risks and benefits in each of these 

domains separately and then integrate them into an assessment of the risks and benefits of the study as a whole.  This 

approach will require judgments when comparing one sort of risk to another.  Communication of this complex risk/benefit 

information requires a balancing act. Detailed explanation of each separate risk may be overwhelming and confusing. 

Summaries of the risks may oversimplify or underemphasize particular risks.
5
  Evaluation of the acceptability of studies 

and of the adequacy of consent forms must reflect consideration and communication about these potential risks and 

benefits both separately and as a whole. 

Inclusion of Women and Minorities 

Our network will include 5-10 million individuals.  Any particular study will include a subset of these individuals.  Our 

IRB consortium (the GPIC) will evaluate each project to insure that women and minorities are included. 

Vulnerable populations 

Studies that include vulnerable populations will be evaluated in accordance with HHS policies.  

Data Safety and Monitoring Board (DSMB) 

There will be no overarching DSMB for this project.  Individual research studies may require DSMBs.  This will be 

determined by the GPIC on a study-by-study basis.  
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CONSORTIUM/CONTRACTUAL ARRANGEMENTS 

 

The Greater Plains Collaborative (GPC) is a partnership of ten leading medical centers across seven states, the formation 

of which was driven by the PCORI vision of an integrated national data infrastructure to support practice-based outcomes 

and comparative effectiveness research.  The applicant organization (KUMC) and its nine subcontracting institutions each 

have well-established research programs as well as significant operational experience with both commercial EHR systems 

and informatics/data warehouse infrastructures.  Additionally, the partners bring strong working relationships at both the 

localized level (between investigators and informatics/information technology organizations) and at the broader cross-

institutional level.  The subcontracting institutions within the collaborative each bring unique strengths and 

complimentary areas of expertise.    

 

There will be standard expectations for each partner site in terms of the delivery of key milestones.   The scope of work to 

be performed by each participant in the GPC CDRN will include the supporting activities necessary to allow the 

consortium to successfully complete three high-level project phases over the course of the eighteen-month PCORI CDRN 

contract period.   The associated work requirements for each partner by phase include:   

 

 Phase I (First 6 months) – a. Configure i2b2 for standardizing EHR and other data sources; and b. establish network 

governance with patient and health system leadership participation.  

 Phase II (Second 6 months) –a. Deploy data standardization mapping; b. establish a centralized Institutional Review 

Board; c. characterize cohorts (ALS, Breast Cancer, Obesity); and d. implement standard Patient Reported Outcome 

Measures. 

 Phase III (Third 6 months) – a. Pilot Comparative Effectiveness Research infrastructure in selected institutions; b. 

integration of patient portal/PHRs for Patient Reported Outcome Measures; and c. standardized cohort 

characterizations.   

This scope of work has been included within a Commitment Form to Establish a Subaward Agreement and has been 

signed by each participating institution and submitted to the University of Kansas Medical Center Research Institute 

(included in the letters of support attachment).   

Overall, the GPC network encompasses over 20 hospitals, 700 clinic locations and 8,000 providers.  Further, the 

consortium represents 5.9 million covered lives within the members' integrated delivery systems.   The following briefly 

describes each subcontract site, their associated key personnel and their expected contribution to the consortium. 

 

Children’s Mercy Hospital and Clinics, Kansas City, Missouri       

Children’s Mercy Hospital (CMH) provides advanced pediatric care to patients and families throughout the Midwest.  

Affiliated with the University of Missouri – Kansas City School of Medicine, CMH has a medical staff of 68 primary care 

physicians as well as 757 pediatric specialists practicing in more than 40 pediatric specialties.  For the GPC partnership, 

CMH represents 2 hospitals, 36 clinic sites and 847,000+ covered lives within their integrated delivery system.   

 

The site lead, Laura Fitzmaurice, MD and CMH CMIO, will provide insight from a CMIO perspective regarding aligning 

the research network with the various health systems’ electronic health records.  She will bring Cerner EHR 

utilization/expertise as the partnership’s only current Cerner site.  Additionally, John Lantos, MD, the site’s Co-

Investigator, is a bioethicist and researcher on the risk and benefits of CER.  Dr. Lantos will bring this important 

perspective to the GPC’s centralized governance and IRB processes.  Further, CMH as a member will play a key role as 
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the collaborative includes a focus on pediatric obesity within its obesity cohort.    

 

University of Iowa Healthcare, Iowa City, Iowa 

University of Iowa Healthcare provides tertiary and quaternary-level patient care to the state of Iowa and the surrounding 

region as well as is a national leader in biomedical research. For the GPC partnership, University of Iowa Healthcare 

represents 1 hospital site, 12 clinic sites and 423,000-plus covered lives within their integrated delivery system.  The 

institution has a medical staff of 161 primary care providers and 1,047 specialty providers. The University of Iowa is both 

a CTSA site and is a NCI Designated Cancer Center. 

 

The site lead, Gary Rosenthal, MD, is the Director of the University of Iowa Institute for Clinical and Translational 

Science (ICTS).  Dr. Rosenthal will spearhead efforts within the GPC around the development of healthcare system and 

clinician engagement.  Additionally, he will also contribute to the development of novel approaches for conducting 

pragmatic trials.  Prakash Nadkarni, MD, will also play in key role in supporting the institution’s (and the collaborative’s) 

informatics initiatives.  Dr. Nadkarni is a Research Professor in the Department of Internal Medicine and is Director of the 

Institute for Clinical and Translational Science Biomedical Informatics Core. 

 

University of Iowa Healthcare, under the leadership of Elizabeth Chrischilles, PhD, will also direct the development of the 

GPC’s breast cancer cohort. Further, Dr. Chrischilles will provide methodological expertise for comparative effectiveness 

studies and will disseminate an advanced research personal health record that she has developed for use by other GPC 

institutions.  Dr. Chrischilles is a Professor in the Department of Epidemiology and the Director of the Health 

Effectiveness Research Center in the College of Public Health and the Iowa Developing Evidence to Inform Decisions 

about Effectiveness (Iowa DEcIDE). 

        

University of Wisconsin, Madison, Wisconsin 

The University of Wisconsin – Madison and its affiliated University of Wisconsin Hospital and Clinics represent 1 

hospital and 43 clinic sites for the partnership.  The medical staff consists of 691 primary care providers and 743 specialty 

providers.  Further, the University of Wisconsin represents 1,377,000 covered lives from within its integrated delivery 

system.  The University of Wisconsin – Madison has is both a CTSA site and a NCI Designated Cancer Center. 

 

Umberto Tachinardi, MD, Associate Dean for Biomedical Informatics, will act as the bioinformatics site leader for the 

University of Wisconsin – Madison and will support the delivery of the standard partnership obligations.  Additionally, 

Marc Drezner, MD, will lead the establishment of the network governance and centralized IRB processes for the GPC, 

specifically overseeing an Ethics, Regulatory and Contractual Processes committee.  Dr. Drezner is Senior Associate 

Dean in the School of Medicine and Public Health and Executive Director of the NIH/CTSA-funded Institute for Clinical 

and Translational Research (ICTR) at the University of Wisconsin – Madison.  

         

Medical College of Wisconsin (MCW), Milwaukee, Wisconsin 

MCW is a private, freestanding medical school and graduate school of sciences located in Milwaukee, Wisconsin.  For the 

partnership, MCW represents 2 hospitals and 85 clinics and brings 672,000-plus covered lives.  The associated medical 

staff of MCW includes 248 primary care physicians and 1,962 specialty care providers.   MCW is a CTSA site. 

 

MCW will assume the standard responsibilities as a member of the GPC under the leadership of Bradley Taylor, Chief 

Research Informatics Officer.  Mr. Taylor will contribute his expertise from over eighteen years experience in enterprise 
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software solutions and engineering systems for whole genome sequencing. 

         

Marshfield Clinic, Marshfield, Wisconsin  

Marshfield Clinic is a health care system operating in northern, central and western Wisconsin, with 2 hospitals and 61 

clinics.  Its medical staff consists of 285 primary care providers and 724 specialty care providers and represents 171,000 

covered lives.  Marshfield Clinic Research Foundation (MCRF), a division of Marshfield Clinic, is the largest private 

medical research institute in Wisconsin, with 25 Ph.D. and M.D. scientists and 160 other staff.   In addition, 

approximately 150 physicians and other healthcare professionals throughout the Marshfield Clinic system are engaged in 

medical research.   Marshfield also has 44 dentists, 4 oral surgeons and 44 hygienists as a part of their staff.   

 

From an infrastructure perspective, Marshfield’s internally developed EHR system (CattailsMD) will allow the 

demonstration of the extensibility of the data sharing approach used by the GPC to a variety of electronic medical record 

systems, including non-commercial ones.   Additionally, dental data is maintained within i2b2.  Further, as an integrated 

care system, Marshfield has a health insurance branch that will become engaged within the effort for piloting 

administrative/payer data integration.  Simon Lin, MD, director of the Biomedical Informatics Research Center (BIRC) at 

Marshfield Clinic, will be the site principal investigator.   

 

In support of the overall collaborative, Dr. Murray Brilliant of Marshfield Clinic will provide his biobanking expertise to 

the development of all policies, procedures and processes related to the GPC’s overall biobanking initiatives.   

       

University of Minnesota Academic Health Center, Minneapolis, Minnesota 

The University of Minnesota Academic Health Center represents 9 hospitals and 153 clinics and brings over 963,000 

covered lives from within their delivery system.  The medical staff consists of 1,311 primary care providers and 2,814 

specialty providers.   The University of Minnesota is both a CTSA site and a NCI-Designated Cancer Center. 

 

The partnership will benefit from the participation of the site leader, Connie Delaney, PhD, RN.  Dr. Delaney is the Dean 

of the School of Nursing and also serves as the CTSA Biomedical and Health Informatics (BMHI) Director and as the 

Acting Director for the Institute for Health Informatics (IHI).   Additionally, Dr. Delaney currently serves on the Health 

Information Technology (HIT) Policy Committee of the U.S. Department of Health and Human Services and has 

conducted research and published extensively in the area of nursing data standards, nursing outcomes, their integration 

and alignment with other medical terminologies, and ultimate integration electronic health records and personal health 

records.   

 

University of Nebraska Medical Center (UNMC), Omaha, Nebraska  

The University of Nebraska Medical Center is Nebraska’s only public academic health sciences center.  It represents 2 

hospitals and 28 clinic sites and brings over 427,000 covered lives from their integrated delivery system.  Its medical staff 

consists of 240 primary care providers and 1,066 specialty providers.  UNMC is both a CTSA site and a NCI-Designated 

Cancer Center. 

 

In addition to standard partnership responsibilities, UNMC’s Dr. James Campbell, CMIO, will guide the management of 

terminology and the design of informatics methods and data collection instruments so that the GPC network can act as a 

feedback mechanism to measure Meaningful Use Stage 2 alignment at each site’s healthcare systems.    
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Additionally, Dr. James McClay, the enterprise physician informaticist for UNMC, will also play a key role in the GPC.   

Dr. McClay will provide informatics support to CER design and contribute to standards deployment across the GPC. 

      

University of Texas Health Sciences Center at San Antonio (UTHSCSA), San Antonio, Texas  

UTHSCSA is the largest health sciences university in south Texas, serving both the San Antonio metropolitan area as well 

as the broader central and south regions of Texas.  There are 36 affiliated clinics with nearly 138,000 covered lives.  Its 

medical staff includes 70 primary care providers and 339 specialty providers.  UTHSCSA is both a CTSA site as well as a 

NCI-Designated Cancer Center. 

 

Brad Pollock, PhD, will chair the Innovative Research Methodology Committee and will provide biostatistical and 

epidemiologic expertise on an ongoing basis.   He will also serve as the San Antonio site principal investigator. Dr. 

Pollock is Professor and Chairman of the Department of Epidemiology and Biostatistics at UTHSCSA. He directs the 

Biomedical Informatics Core and the Biostatistics, Epidemiology, Research Design (BERD) Core for the Institute for the 

Integration of Medicine and Science (the academic home for UTHSCSA’s CTSA and currently serves as the Chair of the 

Biostatistics, Epidemiology, Research Design (BERD) Key Function Committee (KFC) for the national CTSA 

Consortium.  Alfredo Tirado-Ramos, PhD, Chief of the Clinical Informatics Research Division of the Department of 

Epidemiology and Biostatistics, will have the lead informatics role for the site.   Daniel Hale, MD is the Chief of the 

Division of Pediatric Endocrinology at UTHSCSA and has been a leader on the Consortium Child Health Oversight 

Committee (CC-CHOC) for the national CTSA Consortium. He is an expert on child and adolescent obesity as well as the 

design of clinical research investigations, both interventional and observational. Dr. Hale will serve as a content expert for 

the collaborative’s obesity-related research. 

     

University of Texas – Southwestern Medical Center, Dallas, Texas 

The University of Texas – Southwestern Medical Center represents 2 hospitals and 51 clinic sites and brings over 605,000 

covered lives from their integrated delivery system.   The medical staff includes 180 primary care providers and 981 

specialty providers.  The institution is both a CTSA site as well as a NCI-Designated Cancer Center. 

 

The University of Texas will assume the standard partnership responsibilities as a member of the GPC under the 

leadership of Lindsay Cowell, PhD.  Dr. Cowell brings expertise in the development of data standards and ontologies as 

well as experience in developing novel methods for representing and computing with biomedical knowledge, including in 

the context of EMR.  Working with Dr. Cowell is Phillip Reeder, i2b2 developer. Mr. Reeder has extensive experience 

working with i2b2, REDCap, and other open source software.  He has worked on a number of i2b2 related collaborative 

efforts including the creation of a CHORI dental consortium database which integrated data from four dental school 

EMRs, and the SHRINE National Pilot which created an i2b2 SHRINE network across multiple institutions.  

 

In aggregate, the collective partnership has considerable strengths in both informatics and clinical research.  It represents a 

broad geography with a highly diverse patient population.  The following map shows the geographic breadth of coverage 

for the partnership. 
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