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Areas of Discussion 

• Knowledge Representation – A brief overview

• Cerner Corporation - Bryan Clark

– Role of the EHR in Ebola Response

– EHR Ebola Response Workflow

– Partnering to Provide EHR Content to Health Facilities

– Lessons Learned and Thoughts for the Future

• ONC – Daniel Chaput

– A logic model and vocabulary for Initial Triage and
Screening EHR and Infectious Disease Workflows

Screening and possible case identification in clinical care 2 



Knowledge representation framework (Boxwala, 2011)

Narrative 

• Narrative text

• Easy to
communicate

Semi-
Structured 

• Organized text

• Eliminates
ambiguity,
defines terms

Structured 

• Coded and
interpretable
by computer

• Sharable,
reusable

Executable 

• Coded and
interpretable
by Clinical
Decision
Support
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Role of the EHR in Ebola Response 

• The EHR should not replace human intervention
when dealing with infectious disease but instead be
utilized as a tool to support clinical decision making
by focusing on the following “rights”:

– Ask the right question(s)

– Provide the right information

– Notify the right people at the right time
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EHR Ebola Response Workflow – Ask the right questions 

• Screening questions for travel, exposure, and symptoms are the
initial questions asked as a part of screening prior to other
assessment in a separate quick format that identifies the need to
isolate the patient as early as possible in this process.

• Responses of “yes” to either of these requires the user to also
determine which type of isolation the patient potentially needs
upon signing this form

• A more comprehensive grid of infectious disease risk
factors/symptoms is available in the triage assessment in order
to codify responses that may later need to be studied for
prevalence of communicable diseases.  It also includes
symptoms for diseases other than Ebola/MERS



EHR Workflow – Ask the right questions 

• Symptoms for Ebola/MERS specified by CDC

• Including a link to the CDC website to direct the user to the
latest guidelines as they evolve for the home page for
Ebola and MERS

• Reference text displays donning and doffing instructions for
PPE per CDC guidelines



EHR Workflow – Ask the right question 
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EHR Workflow – Provide the right information 
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EHR Workflow - Notify the right people at the right time

Ebola Isolation Alert Places order for Droplet and 
Contact Isolation Precautions 

Places order for Consult to Infection 
Control Practitioner 

Notifies user of Isolation 
Precautions and Ebola Risk 

Pages physician and sends 
notification to message center 

Suggests ED Infectious Risk plan of 
care 

Screening and possible case identification in clinical care 10 



EHR Workflow - Notify the right people at the right time

EHR Open Chart Alert 



EHR Workflow – Notify the right people at the right time

CDC/WHO Links to Latest Disease Information 



EHR Workflow – Notify the right people at the right time

Notification to Infection Control Practitioner (ICP) within EHR 



Partnering to provide EHR content to health facilities 

• Cerner responded to the heightened Ebola alert by assisting our clients in using
capabilities inherent in the EHR to take active measures to mitigate this risk.

• Response measures included:
– Sending a priority review Flash containing specific recommendations for all clients to configure their

system to ensure that disease-specific documentation is collected as early as possible, as well as
instructions for activating decision support alerts for potential infectious disease that are broadly
communicated across venues of care.

– Implementing Ebola Response content into all Cerner managed client environments.

– Reviewing existing  EHR capabilities for ability to meet current CDC guidelines for infectious disease
screening.  Updates to design were made accordingly (i.e. specific countries within Africa, etc.)

• Cerner collaborated with trusted partners such as  Emory Healthcare and the
Cerner Emergency Medicine Special Interest Group to develop appropriate
content.  We also shared Ebola response thoughts and strategies with other EMR
vendors via the CommonWell Health Alliance.
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Lessons Learned and Thoughts for the Future 

• Given the dynamic nature of the Ebola response literature, it was difficult to keep EHR
content updated with the latest CDC recommendations.  It is recommended that all content
releases from the CDC should contain clear and concise version numbers and release dates to
better assist healthcare workers and EHR providers.

• In the future, the CDC and EHR vendors should work to identify technology such as SMART
on FHIR to streamline and deploy a standards-based “surveillance app” that could be plugged
in to any compliant EHR.

– The EHR vendors gain from this approach since they don't have to continuously update their local decision rules to
keep up with rapidly evolving situations.

– The CDC benefits in that it would get near-real-time information about presentations of potentially dangerous
patients.

• It is vital that patient data from confirmed Ebola cases be shared across the continuum of
care so health professionals in the community are aware of  a risk as soon as the patient
enters their facility.  This can be done by standardizing and contributing infection risk data to
regional HIEs, state repositories, and groups like the CommonWell Health Alliance.
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Objective of the effort 

• Objective

– To begin definition of a simple, minimal set of
knowledge artifacts to communicate requirements
for decisions to EHR implementers and
developers.
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The Idea 

• Produce knowledge artifacts that describe the
process flow, decisions, and reference
standard recommended value sets

• Move towards shared resources that enable
easier, faster, effective implementation of
guidelines, rules, ad decisions

• Improve clarity of clinical recommendations
and consistency of implementation
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Framing the idea 

• Our test scenario utilizes “Identify, Isolate,
Inform: Emergency Department Evaluation
and Management of Patients with Possible
Ebola Virus Disease” dated November 5, 2014.

• The documents used in today’s presentation
are for discussion only and are not intended
for use in developing software, or as clinical
guidelines.
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Questions asked 

• Would this type of documentation have made it
easier for you (EHR implementers and developers) to
implement guidelines such as these?

• Would this type of documentation reduce the
amount of time necessary to adapt to new or
changed guidance?

• Would this type of documentation improve the
consistency of implementations across your
customer sites (ED, ambulatory, etc.)
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Sample document set 

• Primary documents: A process flow and companion
narrative

• Reduce a guideline to processes and decisions.

• Processes: May be manual, implemented in the EHR,
or a combination of both. Expected that
implementation would vary based on EHR, workflow,
etc.

• Decisions: Logic only. No variation. No room for
interpretation. Development of a test case should be
straightforward.
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AN EXAMPLE 
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Our source document 
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Process flow (example) 
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Detail Description - Process 1 

Process or decision Notes Value Sets 

(P1) Gather travel and 
exposure history. 

Gather and document information from the 
patient on travel and exposure history. 

Countries with Widespread Transmission: 
Value Set: PHVS_CountriesWidespreadTransmission_EVD 
Value Set Name: Countries Widespread Transmission (EVD) 
OID: 2.16.840.1.114222.4.11.7248 
Code System: PH_PHINVS_CDC 
Codes (ISO 3166-1 Code System): 
GIN: Guinea 
LBR: Liberia 
SLE: Sierra Leone 

Ebola Virus Infection risk (i.e., patient exposure) can be 
defined using the value set: 
PHVS_ExposureRisk_EVD 
Name: Exposure Risk (EVD) 
OID: 2.16.840.1.114222.4.11.7249 
CDC PHIN-VADS Concept Code 
Code System: PH_PHINVS_CDC 
OID:  2.16.840.1.114222.4.5.274 
7 codes:  EVD 1-7 
The level of the question, however, will not provide sufficient 
information to code exposure to an Ebola patient 
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Full flow – Narrative 
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Full flow – Semi-structured (+ narrative) 
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Conclusions 

• Yes

– this type of documentation have made it easier for EHR
implementers and developers to implement guidelines
such as these

– this type of documentation would reduce the amount of
time necessary to adapt to new or changed guidance

– this type of documentation would improve the consistency
of implementations across customer sites (ED, ambulatory,
etc.)
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Ongoing Need 

• Identify other ways that semi-structured and
structured knowledge can be shared with EHR
vendors, expanding on types of diseases and
increased use of automation
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