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The SAGE Project

Standards-Based Sharable Active Guideline ® Environment

“A collaborative project to develop a universal framework for sharing
health knowledge in the form of computable clinical practice guidelines”

NHII Educational Seminar Series
March 25, 2004

Washington, DC
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Vice President, Health Informatics
IDX Systems, Seattle
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Agenda for Today’s Briefing

Overview of the SAGE Infrastructure

|. SAGE: A Partnership in Innovation
A multi-faceted overview of the vision, objectives, and
collaborative approach of the SAGE project

ll. SAGE Technology in Action
A walk-through illustration of working SAGE prototypes

— from guideline encoding to execution of guideline
content via functions of a clinical information system

lll. SAGE: Looking Forward

An overview of project futures and implications for
delivery of health care
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A knowledge-processing problem

.-ra—.v-

“Current medical practice | Myocard|a| ‘ pox

relies heavily on the

unaided mind to recall a InfarCtlon

great amount of detailed NI
knowledge — a process

which, to the detriment of

all stakeholders, has e M . e

repeatedly been shown AR l;":;.@”. G
b wrd siubadvers ey

unreliable” {a
Crane and Raymond

The Permanente Journal
Winter 2003 Volume 7 No.1

Kaiser Permanente Institute for Health Policy
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A knowledge-processing problem

“Current medical practice Myocard|a| ! | &5

relies heavily on the

unaided mind to recall a |nfarct|0n
great amount of detailed \&\
knowledge — a process

which, to the detriment of (&3 Recent JAMA art|C|e

all stakeholders, has E .
repeatedly been shown — Only ~ 60 /0 Of patrents

il ~ arereceiving beta ;
Crane and Raymond b IO__CkerS p_OSt M I SR ‘“
The Permanente Journal g

Winter 2003 Volume 7 No.1

Kaiser Permanente Institute for Health Policy & Th]S Ieaves 40% “;
'vulnerable to further
ko icardrac events and

: .:_ __sudden ath
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A knowledge-processing problem

“Current medical practice
relies heavily on the
unaided mind to recall a
great amount of detailed
knowledge — a process
which, to the detriment of
all stakeholders, has
repeatedly been shown
unreliable”

Crane and Raymond
The Permanente Journal
Winter 2003 Volume 7 No.1

Kaiser Permanente Institute for Health Policy

Not just recall:

* Analysis

* Processing

» Application of knowledge
to each patient

IV'YOCardraI s

Infarctron
\1

- Recent JAI\/IA artrcle

— Only ~ 60% of patrents
are, recervrng beta
blo__ckers post MI. S faan

’ Thrs Ieaves 40%

o .

'vulnerable to further

o icardrac events and
~;@ sudden

ath
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What if ... ?

Guideline content
became active, offering
targeted, relevant
guidance at the point
of care?

Patients were
evaluated against
proven guidelines -
automatically?

Key data were
presented at critical
decision points -
automatically?

Type 2
Diabetes

Evaluation
If
Needed AD
Initial
stabilization
for outpatients
requiring
immediate
insulin
treatment
AD

Needs
Stabilization?

Recommend self-management
program:

Nutrition therapy

Physical Activity

Education for self-management
Foot care AD

Set individualized treatment goals:
Glycemic control: HbAlc < 7%

Lipid levels: LDL " 130 mg/dl

BP control: BP" 130/85 mm Hg

ASA unless contraindicated

Tobacco cessation if indicated AD

Treatment goals not
Are met:

Treatment * Modify treatment
Goals Met? based on appro-
priate guideline
and/or
« See Glycemic
Control Algorithm
and/or
« Consider referral
to diabetes health
team or specialists

AD

See Ongoing
Management
Algorithm
for maintaining
treatment goals
and complication
prevention
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NATIONAL HEALTH INFORMATION INFRASTRUCTURE 2003

DEVELOPING A NATIONAL
ACTION AGENDA FOR NHII

JUNE 30—JULY 2, 2003 « WASHINGTON, DC

Sponsored by the Department of Health and Human Services (DHHS), the
purpose of the conference was to develop a consensus for a national action
agenda to guide the further development of NHII.

Safety and Quality Track Recommendation:

“Create central resources and processes that serve as a
library of nationally vetted clinical guidelines and
knowledge sources in standardized executable format
using a standard guideline authoring tool consistent with
the needs of patient safety and quality.-
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Guideline

Local Clinical Information Syste
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Project Overview

Standards-based Sharable Active Guideline Environment

» An R&D consortium to develop the technology infrastructure
to enable computable clinical guidelines, that will be shareable
and interoperable across multiple clinical information system
platforms

» Scope: 3 year, $18 M, multi-site, collaborative project

» Partners in the project are:

» IDX Systems Inc.

» Apelon, Inc.

» Intermountain Healthcare (IHC)

» Mayo Clinic

» Stanford Medical Informatics (SMI)

» University of Nebraska Medical Center (UNMC)

» Funded in part by: NIST Advanced Technology Program

Cooperative Agreement Number 70NANB1H3049
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SAGE Project Goals

The primary goal: Develop a Standards-Based
Sharable Active Guideline Environment with which:

» Health experts can author and encode clinical practice
guidelines in a standard computable format, and

» Health care organizations throughout the nation can deploy
those guidelines easily within any standards-conforming
clinical information system.

Iﬂﬁﬁ“ﬁ]i B



SAGE Main deliverables
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» An interoperable guideline model — A computable knowledge
representation “format” for encoding the content and logic of
executable clinical practice guidelines.

» A guideline workbench — A software tool for authoring, encoding,
and maintaining guidelines in the format of the SAGE guideline
model.
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» A guideline deployment system — Software that “decodes” the
content of electronic guidelines and surfaces that content via
functions of the local clinical information system.

» Controlled resources -- Specification of a common layer of
information models and terminologies to mediate guideline content.
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Type 2
Diabetes
AD

L

Evaluation
If
Needed AD

Needs
Stabilization?

SAGE Interoperable Guideline Model

A standard computable “specification” for representing and encoding the

Initial
stabilization
for outpatients
requiring
immediate
insulin
treatment

AD

program:
Nutrition therapy
Physical Activity

Foot care

Recommend self-management

Education for self-management

AD

v

Set individualized treatment goals:
Glycemic control: HbAlc < 7%

Lipid levels: LDL " 130 mg/dl

BP control: BP " 130/85 mm Hg

ASA unless contraindicated

Tobacco cessation if indicated AD

Are
Treatment
Goals Met?

See Ongoing
Management
Algorithm
for maintaining

treatment goals
and camnliratinn

Treatment goals not

met:

* Modify treatment

based on appro-

priate guideline

and/or

« See Glycemic

Control Algorithm

and/or

« Consider referral

to diabetes health

team or specialists
AD

content and logic of clinical practice guidelines

—_—— e e = = = = = == ==

v" Clinical content (criteria, actions)
v’ Patient status and eligibility

v" Decision logic

v’ Clinical sequencing and workflow
v'Guideline goals and intentions

v" Guideline evidence and references

Relationship ‘ Superclass

(T THIRG A

v vjel e,

& (C) SYSTEM-CLASS A

E'-@)Cuncerzlt.l’l Virtual Medical Reco
& (T} Expression A

rd

& (C) Tachnical_Spaeffation®
E"@Diagram tity
& (C1vMR
@Enwumer
(T Patient
@Relatinnship
@'@Agent
@KnnwledgeSDurce
@'©MedicalRecurdCDmpnnent

% (T Guideline_Model_Entity
(T Guideline (4)

@ @Pmcess_ﬁpeciﬂc i
@ (T Activity_Graufl_Mode#
& (C) ContrgEpacification &

&= (C) Recommendation_SetA
% (C)Disease_State_Map_Mode®

Recommendation

) context™ (m
(C) Decision™ (]

Action Specification

(T Action™ {29
(T SubStgeMap (1)
(C) Reguld Transition™ (28

@ (C) action_Specification
‘3'@Prngramming_Oriented_ActiDn_Speciﬂcatiun"‘
@MedicalIy_Oriented_ActiDn_Speciﬂcatiun 1
& (C) Decision_Specification
&= (C) Dacision_Model &

@Variable_ @gnment (§

() Alternativa_Chal Decision Mod

& (C)yWizard_Entity

el

Protégé Guideline Model Knowledge Base,
Courtesy Stanford Medical Informatics

Type 2 Diabetes Guideline Flow Diagram, courtesy of
Institute for Clinical Systems Improvement (ICSI)




Interoperable Guideline Workbench

A software tool for authoring, editing, encoding, and maintaining guidelines
In the format of the Guideline Model

Initial
stabilization
for outpatients
requiring
immediate
insulin
treatment

Al

Recommend self-management
program:

Nutrition therapy

Physical Activity

Education for self-management
Foot care AD

Set individualized treatment goals:
Glycemic control: HbAlc < 7%

Lipid levels: LDL " 130 mg/dl

BP control: BP * 130/85 mm Hg

ASA unless contraindicated

Tobacco cessation if indicated AD

Treatment goals not

Are met:
Treatment « Modify treatment
Goals Met? based on appro-
priate guideline
and/or
 See Glycemic
Control Algorithm
and/or
« Consider referral
to diabetes health

See Ongoing
Management
Algorithm
for maintaining S
team or specialists
treatment goals
S AD
and complication
prevention

Guideline

File(s)

v Ensure complete encoding of guideline knowledge
v Support access to guideline content model

v Support access to controlled terminologies

v Support for visualization of guideline logic




Guideline Deployment System

Software that integrates electronic guidelines with the clinical
information system to operationalize the guideline for clinicians

v" Administer: Download, import, store

v’ Localize: Clinical edits, local constraints

v Set Up: Mapping to local terminologies and EMR
v' Execute: Activation of guideline via CIS workflow

Care Support s
Care Reminders Flowsheet
rganizer
[ =L
—
m mmunizations
m [+ lg
Selected Item Info Status 3172003
/ ¥  DTap -r'.‘ ue Given
v ] ue
v ! Le
0g O
)

/
¢ -
—_~~~
\ i .

/
Guideline /

>

mﬁ%»




Specification of Standards

A common “layer” of terminology and information models that
mediates guideline encoding and execution.

v' Adoption of standard terminologies (e.g., LOINC, SNOMED CT)
v’ Specification of standard information models (e.g., for patient data).
v Specification of a standard for guideline knowledge representation.

v' Employment of a standard expression language for guideline logic.
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The SAGE Project is about bridging
the gap between evidence-based
medicine and health care delivery

Evidence-Based
Medicine

Dissemination of
Medical Knowledge

Changing the
Health Care Delivery
Paradigm
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Key Problems to Solve:

Functionality

» Represent guideline knowledge in a manner that is both
comprehensive and computable.

» Manage complexity during encoding and deployment.

» Activate guideline content via functions of clinical
iInformation systems.

Interoperabllity
» Deploy encoded guideline content widely.
» Semantic interoperability — sharing usable knowledge.
» Install and “map” guideline content at reasonable costs.

» Execute guideline content in multiple HIS environments.



A Key Technical Consideration:
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Active Deployment of Guideline Content

» Active use of patient EMR data by clinical decision support.
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» Patient-specific recommendations.

> Integrate recommendations with care workflow.
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SAGE Project Approach:

» Build on an invaluable foundation of
previous work.

» Alignment with national health
Information standards.

» Organization into cross-partner work
teams.

» lterative prototyping / development cycles




SAGE lterative Development
Cycle Scope and Objectives for Cycles 2 through 4

Cycle 2: Diabetes Mellitus

* Medications

* Flowsheets

e Goal Management

* Multiple Non-interacting Guidelines
* On-line DTS Execution

Cycle 3: Community Acquired
Pneumonia

» Basic Order Sets

* Flowsheets

e G.E.L.L.O Expressions
* Vocabulary Harmony
* Goals

» Population monitoring

Cycle 4: Total Hip, Hypertension

* Multiple Guidelines

* Complex Order Sets

» Localization Tools

» Performance Monitoring
 SAGE Engine Exposed API




SAGE Exemplar Guidelines

Guideline

Clinical Domain

Immunizations

Routine health maintenance, in both
outpatient and inpatient settings.

Diabetes Management

Chronic disease monitoring and treatment.
Acute exacerbation of chronic disease.
Chronic disease as a cormorbidity.

Community Acquired
Pneumonia

Emergency room evaluation and diagnosis.
Outpatient treatment of acute disease.
Inpatient and ICU treatment of acute disease.
Follow-up of acute disease.

Total Joint Replacement

Surgical guideline. Comprehensive pre-op
workup, inpatient plan of care, and post-op
outpatient management.




Overview of the SAGE Infrastructure

SAGE Guideline Model

|::> Guideline

File(s)

Patient Data Model Care Workflow Model Medical Ontologies

(Virtual Medical Record) Health Care Organization Model

Common Layer of Terminologies and Information Models

Guideline

SAGE
Guideline
Engine

File(s)

based API

Host Clinical Information Systems




Overview of the SAGE Infrastructure

SAGE Guideline Model

Guideline

File(s)

Patient Data Model Care Workflow Model Medical Ontologies

(Virtual Medical Record) Health Care Organization Model

Common Layer of Terminologies and Information Models

Guideline

SAGE
Guideline
Engine

{‘\ Standards-

based API

File(s)

Host Clinical Information Systems




SAGE Guideline Model

> E / > > | Guideline
=R " File(s)

GUideIine Workbench

Care Workflow Model Medical Ontologies

Patient Data Model

(Virtual Medical Record) Health Care Organization Model

Common Layer of Terminologies and Information Models

Guideline Deployment System

Guideline
e e : SAGE
G Guideline o
. T 3 Engine
o i | Standards-
i S i based API

Host Clinical Information Systems




SAGE Guideline Model

= ==y o File(s)
Guideline Workbench
Patient Data Model Care Workflow Model Medical Ontologies
(Virtual Medical Record) Health Care Organization Model

Common Layer of Terminologies and Information Models

Guideline Deplo t System

Guideline
e b : SAGE
R Guideline &
— Engine
Standards-
based API

Host Clinical™formation Systems




SAGE Guideline Model

SRLEN - BN

e N _n File(s)
Guideline Workbench
o I - g
Patient Data Model Care Workilow Mode Medical Ontologies
D) Health Care Organization Model

Common Layer of Terminologies and Information Models

Guideline Deplo t System

Guideline
e b : SAGE
PEEe Guideline L
e | Engine
Standards-
based API

Host Clinical™formation Systems




“Activating Guideline Content
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Guideline recommendations integrated
into a nurse care flowsheet
4} 10X Web Framework - Microsof 3 ° V|eW Suggested Orders

File Edit ‘“iew Favortes  Toolz  Help O PFOCGSS Suggested Ol’deI’S
saBack ~ = - £ fat | ‘QhSearch [ Favoites £ 4 History ||%v V=

Links /\\/
/

Address I@ F:5\PublichSAGENT est Screens'mmS cenariol WFrameset-58 kHtm /

)

MRN: 3 303 999 Sex: M
[T S Y L& ' T A
L ¢ Carlos O'KELLY DOB: 1-22-2003 Age: 4 Months

SSN: 123-45-6733 Phone: (507) 555-1234

|Care Suppoﬂleiewerstabs jlr’-\lle flrirnuniz lerdersfMeds ijrDbIem ListﬁEliIIleIDwsheets legmt Fundiunsj
Care Reminders Flowsheet

Immunizations

Feparts Diphtheria, Tetanus, and Pertussis Vaccine
2mo, 4 me, 6 mo, 12-15 mo, 4-6 yr, 12 yr {adult Td)

P DTaP - Micros
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Selected Item Info Status 3-17-2003 1222003

QHelp = T
OSettings DTaP \l) Due Given Cunt.ramdlcatfuns: . . .
- * Serious allergic reaction after a previous vaccine dose orto a
OPause IPY \l) Due Given TaCCing component.
= ) + Encephalopathy (e.z., coma, decreased level of
Log Off | R \l) REE hen consciousness; prolonged setzures) within 7 days of
Hik EvEr administration of prior dese of DTP or DTaP.
* Progressive neurological disorder, mcluding infantile spasms,
i -22- Given uncontrolled epilepsy, progressive encephalopathy: defer DTaP
untl nevrcligeal status clarfied and stabillized.

Due 1-22-2004

Yaricella \i) Due 1-22-2004
Sufarmit Srdler, | Back Entry Docurnert | Printl Real time access to
reference information
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IDX Systems Corporation — Proprietary and Confidential




Guideline Modeling Overview
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e Scenario-driven modeling

— Clinical scenario: Patient arrives for visit with primary
physician. At check-in, SAGE checks for
Immunizations that are due and prints consents and
Information sheets. Nurse then reviews any other shots
received, updates the record, and records
Immunizations given that day in CareCast
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Guideline Modeling Overview
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e Scenario-driven modeling

— Clinical scenario: Patient arrives for visit with primary
physician. At check-in, SAGE checks for
Immunizations that are due and prints consents and
Information sheets. Nurse then reviews any other shots
received, updates the record, and records
Immunizations given that day in CareCast
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logic

Vocabulary
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Top-Level Workflow-Aware
Process

Primary care immunization with standard care protocol in place (type=Activity_Graph, name=full_i

Label

Description

References

immunization with standard care protocal in

Start Vic| +

Steps

Foutine wisit in primarny care clinic:
standard care protocals in place

sssurnptions: Patient is enralled into the
Immunization Guideline, RN (practice act =5

allows for independent assessment)

Action

Zontext

check-in
|

. : nurse
: interaction,

received
Lupdated
immunization

Decisian -

[ ] T

invoke

subguideline
to check

immunizations ary

patient that may he
due.{'l}

immunization
due? (1}
| |

ifvake
subguideline
to check any
immunizations
that may he due or
record due.l:z}

immunization

deferred? (2
| |

print
consent
and
reminders

to nurse
| |

alert

nurse,
document
way and
patient

data
| |



SAGE Context Model: Workflow
Specification and Sharing

Context nodes organize and specify
‘I Primary care immunization with standard car the relationship to workflow They record:
Label ; Who is involved
immunization with standard care protocal in Where the SeSSiOn occurs
Start vic| + " What resources are required
Clinical
Steps Information processing
' What triggers or begins session
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Action ,
invoke

s Euhguideline farint

ol H to check consent
3 immunizations any and

pati that may he immunization rerminders

check-in due (1) due? (1) to nurze
] [ | —_— [ | _— ]

. : nurse imioke alert
: interaction subnuideling NLIse,

received to check any document
Lupdateg immunizations immunization wax and
iU nigeran that may he due ar patient

record due (2) deferred? (2) data
] ] —_— ] —_— ]

Decision
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SAGE Decision Model:
Clinical Decision Making
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Primary care immunization with standard care protocol in place (ype=Activity Graph, name=full_i

Description References

irnrmunization with standard care protocol i) [Foutine visitin primary care clinic:
standard care protacals in place

Start vie| +] —| ssumptions: Patientis enrolled into the
Imrnunization Guideling, RN (practice act |55
allows for independent assessment)

Steps
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Action ]
irvvake

: subguideline print

ol E to check consent
! immunizations any and

_ patient that may be immunization reminders

DdSi%ion B cheEI{-in due (1) ? to nurse

Decision nodes provide support for ot

making choices: hurse,
Query data from patient record | TEG_—G— Aocument
Employ decisio_n knowledge | R - ”nga”t
Change the logical workflow in = —— I

clinically helpful ways
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SAGE Action Model: Creating
Interventions for Favorable Outcomes
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Primary care immunization with standard care protocol in place (thype=Activity Graph, name=full i

Lahel Description References

immunization with standard care protocal in|  [Routine visitin primary care clinic:
standard care protocals in place

Start VIiC| +| - Assumptions: Patient is enrolled into the
Immunization Guideline, RM {practice act ==
allows for independent assessment

Steps

Artion
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invoke
: boiideling print

Action nodes define activity to be sonsent
accomplished by clinical information system: " E' “' rtenmrm?seers

User interaction and query T ————»  m

Order sets
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SAGE VMR

ect

i

e Set of broad classes of clinical information —»
generic information model

— Classes that a decision support system would need
to read and write data to/from an electronic patient
record

— Model designed to be implementation independent,
but with sufficient expressiveness to allow guideline
execution

e Follows “vMR” Initially proposed by Johnson,
Tu, Musen, and Purves

— “A Virtual Medical Record for Guideline-Based
Decision Support” — AMIA 2001
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SAGE Guideline Execution:
Deployment Concepts

Guidelines,

Local
File(s) / Clinical Information System

-lofx] SAGE Patient

c[x Record

Episode Of Care Care Setting EBE G u I d e I I n e
|ﬁdmissi0n ta haspital | (E)Hospital 1GU i
Label Order Instance v ’am = E n g I n e

Admission orders ischemic stroke wiPA .
| | @Alteplase 0.8 moiko IV infusion over 1) EXGCUtIOﬂ

Prohlem Triggers Q2 Cardiac monitoring continuou i SySte m

KT e ik n1’-|.minfnr?hn||r

Ischernic stroke |

Guideline content will be executed
by the SAGE Guideline Engine,
interacting with the CIS via
standards-based interfaces.




SAGE Deployment Components

VMR
Services

ications




SAGE Deployment Components

VMR
Services

SAGE
Notif-

Authored in Protégé ications

Localized using Protégé

Guideline described using standard
VMR classes,
CIS Actions
Standard Terminology




SAGE Deployment Components

VMR
Services

ications

Executes the guideline




SAGE Deployment Components

VMR
Services

SAGE

SAGE facing side stays the same _ No_t'f'
CIS facing side changes per CIS ications

Includes mapping methods from
standards to local CIS
functions/concepts

Includes concept mapping

Listens on events being sent by CIS




A collaborative project to
develop a urdversal framawork for
encoding and disseminating elecironic ¢ nical guidelines’
] Enwmnmen[

Standards-Based Sharable Active Guideline

Il. SAGE Technology in Action




Guideline
Metadata

Information about the encoded guideline:
Version, source, authors, dates, etc.

.doc
(also included
in .xml files)

Guideline Logic

The encoded clinical and operational logic of the
clinical practice guideline. This includes pointers
to references and source data as appropriate

SGPR.xml
SGPR.xml

Clinician
readable logic

The guideline logic in a narrative format that is
readable Guideline logic and understandable by
practicing clinicians

XML, XSLT

Test data

Specification (or set) of test data that can be used
to validate guideline logic

SGTD.xml

Installation data
and scripts

Specification of the “system” requirements
(HIS/CIS). Specifications, resources/capabilities
required to run this executable guideline

Text, programs

Support Tools

Tailoring, mapping, binding tools

Programs




Additional Information

 Talloring Tools
» VVocabulary mapping, Binding Assistance

e Execution Semantics
e Order of evaluation, subsumption rules, ...

« Setup and Installation

» Discussion, examples, tools, assistance
VMR Specification

« Patient data information, API, actions

e CIS Conformance
o Capabilities needed by SAGE friendly CIS




SAGE Exemplar Guidelines

Guideline

Clinical Domain

Immunizations

Routine health maintenance, in both
outpatient and inpatient settings.

Diabetes Management

Chronic disease monitoring and treatment.
Acute exacerbation of chronic disease.
Chronic disease as a cormorbidity.

Community Acquired
Pneumonia

Emergency room evaluation and diagnosis.
Outpatient treatment of acute disease.
Inpatient and ICU treatment of acute disease.
Follow-up of acute disease.

Total Joint Replacement

Surgical guideline. Comprehensive pre-op
workup, inpatient plan of care, and post-op
outpatient management.




A Recommendation Set
for
Neonatal immunization orders...

Newborn,
inpatient




A Recommendation Set
for
Neonatal immunization orders...

Newborn,
inpatient

Context




A Recommendation Set
for
Neonatal immunization orders...

Newborn,
inpatient

Context Action




A Recommendation Set
for
Neonatal immunization orders...

Newborn, '3%25
inpatient due?

Context Action Decision




A Recommendation Set
for
Neonatal immunization orders...

Newborn, '3%25
inpatient due?

Context Action Decision




Newborn,
inpatient

DT due
and can be
given




Immunization Decisions: DTaP




Baby Boy Jones

2229 gram
34 week gestation neonate

delivered by emergency
C-section due to placental L%
abruption

His 20 year old mother received no prenatal care.

Mother’s urine drug screen was positive for
methamphetamines.

Mother’'s HBsAgQ serology was positive.
Problem listed: “newborn exposure to Hepatitis B”




Baby Boy Jones

e 2 Substance administrations
due immediately

e 2 Serologic tests
due 9 months Iin the future




SAGE Actions

Pending orders created
In the CIS.

VMR
Services

CIS
Actions | .

ications
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SAGE Guideline Execution:

Neonatal Orders for Immunization

* Newborn’s Age
* Newborn’s Weight
e Immunization Hx
e Mother’'s HBSAG
» Consent obtained?

Guidelines,

Local
Clinical Information System

domponent

3
3
-
7

e

Patient

SAGE
Guideline
Engine
m; Execution

invoke

' Neonatal orders for immunization immediately after bj

Record

Label Description

|Neonata| orders for immunization immedia| Scenario of newborn infant either just |4 |
hrought to the neonatal nursery or

oo Ve e i semsion o amyantn

<2 new-born in hospital fthe hospital, logic is tiggered using the |+ |

- decision Flace nurse Sy
Decision §§ logic to work items: Stem
: determine gather
: : whether Hep First Hep immunization
Action : =} B dose infarmation;
nes-horn immunizaiton maybe conditional

4 in hospital due due? arder
Context = [ — ] — [ ] —_—r ]

Guideline content will be

executed by the SAGE Guideline
Engine, interacting with the CIS
via standards-based interfaces.



SAGE Guideline Execution:

Neonatal Orders for Immunization

Guidelines, ..
» Detect newborn admission

» Detect updates to newborn’s EMR

Local
Clinical Information System

domponent

e

3
3
-
7

Patient

SAGE
Guideline
Engine

' Neonatal orders for immunization immediately after bj

Record

Label Description

|Neonata| orders for immunization immedia| Scenario of newborn infant either just |4 |
hrought to the neonatal nursery or

e Vol premr i,

<2 new-born in hospital fthe hospital, logic is tiggered using the |+ |

Steps

. B invoke

Execution

X 5 decision Place nurse Sy
Decision §§ logic to work items: Stem
: determine gather
: : whether Hep First Hep immunization
Action : =} B dose infarmation;
nes-horn immunizaiton maybe conditional

4 in hospital due due? arder
Context = [ — ] — [ ] —_—r ]

Guideline content will be

executed by the SAGE Guideline
Engine, interacting with the CIS
via standards-based interfaces.




SAGE Guideline Execution:

Neonatal Orders for Immunization

Guidelines,

Local
Clinical Information System

domponent

3
3
-
7

o A 5
I —— - AGE Patient

< Neonatal orders for immunization immediately after b R d
Guideline
|Neonata| orders for immunization immedia| Scenario of newborn infant either just |4 |

hrought to the neonatal nursery or 2l

transferred from another haspital. o
Start + | =

o (i a @@DD Eased on his admission to any unitin E n I n e

<2 new-born in hospital fthe hospital, logic is tiggered using the |+ |

Steps

./ * Remind nurse to check immunization HX Execution

st o Remind nurse to check contraindications

w1 * Remind nurse to obtain consent

.y * Create recommended (pending)
Immunization orders in CIS

o * Notify physician of new pending orders

System

Guideline content will be
executed by the SAGE Guideline

Engine, interacting with the CIS
via standards-based interfaces.




SAGE Flowsheet

A user interface for viewing CIS data
supplemented by SAGE
recommendations: soft influence

Ability to place orders into the CIS
Rationale provided for recommendations

Updates allowed for input of new values
Supports care goals
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Standards-Based Sharable Active Guideline

Ill. SAGE: Looking Forward

* Implications
 Next Steps
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SAGE: Feasibility Now Demonstrated
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We have:

i

» Shown that clinical guidelines can be encoded in a standards-
based, sharable, computable format.

» Demonstrated the capability to represent complex guideline
content and logic for both acute and chronic care domains.
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» Used standard information models and terminologies to
support interoperable transfer of medical knowledge.

» Developed and tested an interoperable approach to deploying
guideline-based decision support that:

» Activates guideline logic in response to clinical events.

> Retrieves patient data from the EMR.

» Makes patient-specific recommendations based on guideline logic.
» Integrates those care recommendations into the care workflow.
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SAGE: The Next Steps

» Continued development and promotion of foundation
Informatics standards (VMR, Guideline Model, Terminologies)

» With standards initiatives and organizations (e.g., NHII, HL7)
» With HIS vendors and medical content developers

» Seeking AHRQ funding for research on impact of SAGE
guideline technology on clinician behavior and clinical
outcomes.

» Plan to obtain early, widespread benefits via incremental roll
out of SAGE technology
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SAGE: Potential for Immediate Impact

We believe;

» Early implementations of “simple” SAGE technology can have
a wide impact.

Encoding of basic primary care reminders:
» Easiest to encode; lowest cost to develop.
» Easier to disseminate on wide basis.

» Largest impact on health care improvement.

Implementation lower cost of “SAGE Lite” technology to
“basic” hospital information systems.
» Develop streamline SAGE technology for early, wide adoption.

» Target implementation to “community” health care where
advanced clinical information systems are not yet available, yet
where much of today’s basic health care is provided.
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SAGE: Summary of Future Potential

» SAGE as a clinical trials automation technology?
» SAGE as a knowledge discovery platform?
» Future SAGE-related research

» Development, promotion of SAGE-related
Informatics standards

» Alignment with Federal informatics
standard initiatives



Thank You!
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