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Presentation Objectives 

• Describe clinical decision support (CDS) and how 
it could help bridge the translation gap for 
personalized medicine 

• Identify requirements for scaling CDS for 
personalized medicine (PM) on a national scale 

• Describe an open-source, standards-based CDS 
platform (OpenCDS) that could enable CDS for 
PM at scale 

 



Clinical Decision Support (CDS) 

• Definition 
– The provision of pertinent knowledge and/or person-

specific information to clinical decision makers to 
enhance health and health care (Osheroff et al., JAMIA, 
2006) 

 

• Supports translation of evidence into practice 
– CDS systems that provide patient-specific care 

recommendations automatically and within clinical 
workflows have significantly improved care quality in 
>90% of RCTs (Kawamoto et al., BMJ, 2005) 
 



CDS Example: Disease Mgmt. Dashboard 

Source: Lobach DF, Kawamoto K, et al. Medinfo. 2007;861-5. 



Potential CDS Applications Areas for PM 

• Test ordering 
– Recommend indicated test 
– Recommend against test with dubious clinical utility 

• Personalized test interpretation 
– Combine genetic test result with clinical data to provide 

personalized risk assessment and care guidance 
• Family history analysis 

– Tailor preventive care guidance based on family history 
• Therapy 

– Provide genetically-informed drug therapy guidance 



CDS Example: Warfarin PGx Dosing 



Achilles’ Heel of CDS: Limited Scalability 
• Despite demonstrated effectiveness, CDS is not 

widely available 
– Most CDS capabilities only work within specific 

institutions and health IT systems 
• We are still trying to scale up “traditional” CDS 

capabilities that have been validated for decades 
– Unless we focus on scalability, CDS will have a limited 

impact on PM for decades to come 



What is Needed to Scale CDS for PM? 
• Standardized representation of relevant patient 

data 
• Centrally managed repositories of high-quality, 

computer-processable medical knowledge 
• Standard approaches for leveraging the encoded 

knowledge to provide patient-specific advice 

Kawamoto K, Lobach DF, Willard HF, Ginsburg GS. A national 
CDS infrastructure to enable the widespread and consistent 
practice of genomic and personalized medicine.  BMC Medical 
Informatics and Decision Making, 2009, 9:17. 
 



OpenCDS 
• An open-source, standards-based CDS platform 

designed to enable CDS at scale 
• Addresses core requirements of a national CDS 

infrastructure for PM 
– Uses standard data models 

– Can leverage various knowledge resources, both 
externally and internally developed 

– Provides a standard approach for EHR systems to 
leverage CDS resources over the Internet to  obtain 
patient-specific advice 



Collaborators 
 University of Utah 
 HP Advanced Federal Healthcare 

Innovation Lab 
 HLN Consulting, LLC 
 Apelon, Inc. 
 Intermountain Healthcare 
 New York Citywide Immunization 

Registry 
 Alabama Department of Public 

Health 
 Veterans Health Administration 
 Wolters Kluwer Health 
 EBSCO 
 Univ. of NC at Chapel Hill 
 Main Line Health 

 

 Hospital Universitario Virgen 
del Rocío, Spain 

 Keona Health 
 Mass. General Hospital 
 Stanford University 
 MaRS Innovation, Canada 
 SmartCare, Africa 
 Emetra AS, Norway 
 Visumpoint, LLC 
 Genesys, LLC 
 df8health 
 IsoDynamic, Inc. 
 Calcudos.com, Inc. 
 CogniTech Corporation 

 



CDS Services – Example 
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WarfarinDosing.org Integration via OpenCDS 



Web-based Authoring – Decision Rules 



Web-Based Authoring – Decision Table 



Web-Based Authoring – Decision Diagram 



OpenCDS Status 

• 1.0 release scheduled December 2011 
• Multiple ongoing initiatives within University of 

Utah and partner organizations 



Recommendations 
• Make CDS a core component of the PM vision 
• Consider and prioritize scalability for CDS 
• Leverage relevant resources 

– OpenCDS 
– Multiple CDS efforts focused on “traditional” medicine 

• Align with, and influence, EHR Meaningful Use 
regulations 

• Start building national CDS infrastructure now  
– Divergent, incompatible approaches will develop 

without coordination and standardization 
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www.opencds.org 
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