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Abstract 
Healthcare institutions build increasingly large amounts of clinical knowledge assets. They are responsible for the 
accuracy, transparency and updating of the content. Inconsistent, incomplete, and outdated clinical knowledge 
assets represent unnecessary patient safety risks. Unfortunately, many organizations limit their knowledge 
management activities to a reactive and an ad-hoc approach, lacking a formal content review and maintenance 
process, and a system that supports an institution-wide knowledge management strategy. This workshop will provide 
an introduction to clinical knowledge management topics that include the cataloguing of knowledge assets, 
authoring and modeling of metadata, managing relationship and dependencies among data, importing and 
exporting knowledge assets from and to other clinical applications, guaranteeing structural and semantic integrity 
when knowledge assets change, and comprehensive asset lifecycle process. The workshop includes practical 
experiences, challenges, and lessons learned. 
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Tutorial Description 
Aim and Content 

The clinical IT landscape is a complex and challenging environment where most healthcare institutions have 
implemented many different IT systems to support an ever-growing diversity of patient care activities. Each IT 
system typically has its own characteristics, often with dedicated clinical and technical teams that understand the 
application and how to maintain its content assets. In such a fragmented IT environment, the implementation and, 
more importantly, the maintenance of clinical decision support systems depends heavily on the exchange of 
interoperable data elements, in particular, when efficient clinical decision support systems need to be implemented 
across an institution. Thus, interfacing technologies, standardization, and centralization of certain health IT aspects 
are gaining importance for clinical informaticians to address and overcome the challenges of a fragmented IT 
application landscape, representing not only “data islands”, but instead “information or knowledge islands”.  It is 
quite frequent that a healthcare institution does not keep track of the knowledge assets and their changes, leading to 
situations of multiple versions of a specific knowledge asset, such as duplicate guidelines or clinical rules with 
different clinical parameters. 
 
Knowledge assets represent a diversity of clinical data and information, such as terminologies and vocabularies, 
clinical guidelines, rules, order sets, nursing pathways, reports, complex decision support algorithms, etc. Many of 
these knowledge assets incorporate data elements that originate or are consumed by other healthcare applications. 
Thus, the knowledge assets serve an enterprise-wide function that requires a certain degree of standardization and 
centralized management. In the absence of these standardization and centralization efforts, it is not uncommon that 
decision support systems become non-functional because changes to a data element were made in one system 
without recognizing that there exists a critical relationship of the data element to another system leading to “broken 
links” in the dependent application. When such changes occur, they may either lead to immediate recognition, as a 
specific decision support system does not work as expected, or the changes remain unrecognized for an extended 
time period because the trigger to the clinical decision support system does not work. The root cause analysis and 
remedial actions in these situations can be time-consuming. 
  



  

Figure 1: The knowledge management lifecycle 

In many healthcare institutions, establishing an enterprise-wide clinical knowledge management vision and strategy 
are gaining considerable importance. Conceptually, it is necessary that knowledge assets are curated and maintained 
in an IT environment that is separate from other IT systems, so that their metadata and relationships can be managed 
independently of clinical systems that process patient data. The primary advantage is the separation of knowledge 
assets from patient data and data processing engines, so that knowledge assets that are used in more than one 
application can be created, edited, versioned, queried, maintained, and retired independent of any clinical system. 
This guarantees the longevity and cost-effectiveness of knowledge whose maintenance becomes an increasing and 
unmanageable burden in a fragmented health IT environment. It also reduces risks due to incorrect or outdated 
content that may impact the safety of providing patient care. 
 
This workshop provides an overview and introduction to the 
principles of knowledge management. The workshop will 
describe the various tasks involved with an efficient knowledge 
management strategy, and explain the lifecycle process of 
knowledge assets and workflow scenarios for the management 
and maintenance of large volumes of data elements. It will 
illustrate how a clinical knowledge management system can 
operate with locally defined knowledge assets, such as local 
terminologies or decision support rules. The workshop will 
describe the different knowledge management tasks, such as 
 
• Cataloguing an institution’s knowledge assets, 
• Authoring and modeling of metadata,  
• Managing relationships among knowledge assets,  
• Importing and exporting of various knowledge assets 

(terminologies, order sets, rules, etc.), 
• Guaranteeing structural and semantic integrity when 

knowledge assets change through validation rules and the 
semantic reasoning engine 

  

 

Tutorial Content: 

The workshop will emphasize the operational and practical aspects of clinical knowledge management that are 
relevant for practicing informaticians. The workshop will include a limited amount of time focused on theoretical 
information, such as modeling principles or other technical details. The information will be geared towards a clinical 
informatics audience that is mostly involved with practical and operational tasks within a healthcare institution. In 
terms of topics, the workshop will illustrate how knowledge assets are represented, how to streamline 
communication among knowledge engineers, domain experts, and knowledge workers, how to achieve systematic 
content authoring, how to establish a knowledge lifecycle process, how to integrate standards and other reference 
content sources, and how to reduce risks and liability as a result of incorrect or outdated knowledge assets. 

The tutorial is structured into three parts:  

(1) Introduction to clinical knowledge management, including motivation and examples from other industries;  

(2) Foundations of clinical knowledge management in an operational health IT environment, including typical 
utilization scenarios and supporting IT tools; 

(3) Practical application scenarios, opportunities, and challenges with detailed examples pertaining to clinical 
decision support, pharmacogenomics, and information modeling and data normalization. 

The application scenarios include the representation of knowledge assets with progressing levels of detail, from 
narrative and unstructured to highly structured and executable, including: 

a. Clinical decision support: illustrate how event-condition-action rules created by AHRQ can be authored 
as executable knowledge assets, and subsequently tested and validated. Rule testing and validation will be 



  

based on detailed test panels that rely on “synthetic” patients configured to thoroughly test the logic of 
each rule. 

b. Pharmacogenomics (PGx): illustrate how guidelines from the Clinical Pharmacogenetics Implementation 
Consortium (CPIC) can be converted into detailed specifications that refer to specific genes, genotypes, 
alleles, medications, and lab tests. The detailed PGx specifications can be used to implement event-
condition-action rules and also support the interpretation and exchange of genomic test results. 

c. Information modeling and data normalization: illustrate how ASCO’s mCODE (Minimal Common 
Oncology Data Elements) can be represented as interconnected models with detailed bindings to 
terminology reference standards. This scenario will also illustrate how disparate data models can be 
mapped to/from mCODE and FHIR, and how synthetic patients can be used to validate model mappings. 

The workshop will actively engage participants to share their experiences and approach with clinical knowledge 
management within their institutions. 
 

Educational Approach: 

The presenters will use slide-based presentations and live software demonstrations. Slides will be made available to 
workshop participants. Interaction between the presenters and the audience is encouraged to address individual 
questions and needs.  
 

Learning objectives 

After the workshop participants will be able to: 
• Understand the basic principles of clinical knowledge management 
• Describe the lifecycle of a knowledge asset  
• Explain the basic functions and requirements of a knowledge management system 
• Describe how a knowledge management system fits in the existing landscape of a health IT ecosystem 
• Understand the benefits and challenges of implementing a knowledge management system to support  

 

Level of content: Basic: 60% - Intermediate: 30% - Advanced: 10% 

Audience background / Prerequisite 

No specific background or prerequisite will be necessary. Workshop participants should be interested in 
understanding clinical knowledge management processes and tools. The workshop will emphasize practical and 
aspects and practical working experience in a clinical or research informatics environment will be beneficial.  
 

Tutorial Instructors 
The tutorial instructors have diverse and in-depth expertise in the domain of clinical information system, clinical 
decision support system, and clinical knowledge management both from a theoretical and practical/operational 
perspective. 

Roberto A. Rocha, MD, PhD, FACMI 
Dr. Rocha is the Managing Director of Semedy Inc, and Assistant Professor of Medicine at the Division of General 
Internal Medicine and Primary Care, Department of Medicine, Brigham and Women’s Hospital (BWH), Harvard 
Medical School. Semedy commercializes an integrated software infrastructure for collaborative authoring and 
curation of knowledge assets, and assists healthcare organizations involved with the implementation of knowledge 
management activities. Semedy is also involved with knowledge engineering activities to create and maintain 
collections of useful reference knowledge assets. 
Prior to joining Semedy, Dr. Rocha was the eCare Clinical Informatics Director at Partners HealthCare (2008-2017), 
where he led the team responsible for system-wide clinical knowledge management activities, including clinical 
decision support interventions implemented across different clinical systems. Prior to Partners, Dr. Rocha was an 
Assistant Professor of Biomedical Informatics at the University of Utah (2000-2008), where he led the design and 
implementation of a distributed data and knowledge management infrastructure to support clinical and translational 
research. Concurrently with his faculty appointment at the University of Utah, Dr. Rocha was an EVP and the Lead 



  

Informaticist at Remedy Informatics (2006-2007) and a Senior Medical Informaticist at Intermountain Healthcare 
(2000-2006). During his tenure at Intermountain, Dr. Rocha managed the clinical knowledge management activities 
and data definitions used by Intermountain’s longitudinal healthcare record. Prior to Intermountain, Dr. Rocha was 
an Associate Professor of Medical Informatics at the Federal University of Paraná (1997-2000), Brazil, and the 
Chief Information Officer of a 650-bed University Hospital with a locally-developed hospital information system. 
Dr. Rocha completed a PhD in Medical Informatics from the University of Utah (1996) and is the first recipient of 
the Reed Gardner Award for Faculty Excellence from the University of Utah Department of Biomedical Informatics 
(2006). Dr. Rocha received his MD from the Federal University of Paraná, Brazil (1987). His areas of interest 
include application of knowledge management principles and processes to biomedicine; modeling and 
representation of biomedical ontologies, data, and knowledge; and interoperability standards and best practices. Dr. 
Rocha is a Fellow of the American College of Medical Informatics.  
 
Saverio M. Maviglia, MD, MSc 
Dr. Maviglia is Assistant Director of Semedy Inc., and Assistant Professor of Medicine at the Division of General 
Medicine and Primary Care, Department of Medicine, Brigham and Women’s Hospital (BWH), Harvard Medical 
School. Prior to joining Semedy, Dr. Maviglia was Associate Director of eCare Clinical Informatics at Partners 
HealthCare (2013-2017), where he helped define the strategy for and coordinated the implementation of clinical 
decision support within Epic at Partners.  He was actively involved in decision support knowledge acquisition, 
representation, curation, quality assurance, deployment, and governance.  He also architected and maintained 
KnowledgeLink, an infobutton that connects the Partners clinical applications to reference resources in a context-
sensitive manner.  
 
Dr. Maviglia continues to actively practice internal medicine as a hospitalist at Brigham & Women's Faulkner 
Hospital.  He obtained his medical and masters in epidemiology degrees from Harvard University; and completed 
his internship, residency, and fellowship training at Brigham & Women's Hospital.  Before going into medicine, he 
studied computer science at Princeton University. 
 
Dominik Aronsky, MD, PhD, FACMI 
Dominik Aronsky, MD, PhD, FACMI, is CMIO at semedy AG (Zug, Switzerland) and an Adjunct Associate 
Professor of Biomedical Informatics at Vanderbilt University Medical Center. He earned his MD degree from the 
University of Berne (Switzerland) in 1989, and spent two years in residency in Anesthesia and Surgery. In 2000 he 
earned a PhD in Medical Informatics from the University of Utah. From 2001 to 2006 he was the Director of 
Graduate Studies of the nascent MS/PhD program in Biomedical Informatics. Since 2001, he has led the 
transformation of Vanderbilt’s adult and pediatric Emergency Department from a paper-based to a computer-based 
emergency care setting. As an interdisciplinary physician informatics leader his expertise includes the development, 
implementation, and evaluation of clinical information systems with a special emphasis on clinical decision support 
system, knowledge management, evidence-based medicine and the application of artificial intelligence/machine 
learning techniques for supporting real time patient care.  
 
He is an elected Fellow of the American College of Medical Informatics Association, was an Associate Editor of 
Methods of Information of Medicine, and is currently an editorial board member of the Journal of the American 
Medical Informatics Association, the International Journal of Medical Informatics, and the Journal of Biomedical 
Informatics. He was a member of the Board of Directors of the American Medical Informatics Association (2008-
2013), a Vice-Chair for the AMIA Annual Symposium (2009), and Co-Chair for the International Medical 
Informatics Association Conference (2013). He is an author on more than 80 publications.  
 
Dominik has taught numerous graduate courses in biomedical informatics and was for several years a tutorial 
instructor at AMIA and MedInfo (“Bayesian Network” and “Publishing in Biomedical Informatics”). 


