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. Work on KR: HL7

« Growing inter national or ganization
— 20+ inter national affiliates

— participation by wide r ange of stakeholders:
academia, vendor s, gover nment, consultants

« Moving beyond the cor e messaging standar d
— CDA, CCOW, Arden Syntax

— All-volunteer or ganization
— Refer eed consensus pr ocess

Improving KR of Guidelines Foauson
HL7

* Mainfocus Clinical Decision Support TC
— Arden Syntax SG
— Clinical Guidelines SIG
— Electronic Health Records S G

« Related tasks elsewher e in or ganization

_ — ModelingandMethodology TC: HDE

— RIM

Standards

 HL7: Roleof the SDOInKR
» Rationale for Guidelines. Knowledge dissemination

» Shar eable components of computable guidelines

+—Convergence & thefuture

HL7Clinical Dedsion Support Activities

» Decision Support Wor kbook Identifying potential
decision support standar ds

» Arden Syntax: Procedural medical knowledge
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Evidenceof Poor Performance Rationale for Guidelines: What are they?

e USA: Only 54.9% of adultsreceive recommended care = =
for typical conditions “ Systematically developed statementsto assist
— community-acquir ed pneumonia: 39% practitioner sand patient decisions about appr opriate
— a4hma 535% health care fa specific clinical circumstances” (riddm3,

. LohrKN eds. Clinical Pract ice Guid dines: Dir ectionsfor a New Program. 1OM.
— hypertension: 64.9% Washington,DC: NAP,1990
g

McGlynn EA,Asch SM,Adams J & al. Thequallity of health cared divered to
adultsin the United States. N EnglJ M ed 2003;348: 6352645, = = = =
—Guideline:Multi-step plan-that-unfol-dsover-time

+ Delay inadoption: 10+ year sfor adoption of — Incorporate the laest (scientific) evidence
thrombolytic ther apy — Identify a standar d of care

— Distributetoca pgi\/q’:

ntman , LauJ, Kupeni al. A compar ison of resultsof meta-analyseso
randomized control trials and r ecom mendationsof dinica lexperts. Tr eatmentsfor

myocardial infarction. JAMA 1992;268(2):240-8. r--- r---
b —

Rationale for Guidelines. Guideline Types Improving Guidelines

Incorporatein CDSS
Screening and prevention
* Useincontext of systemsfor providing patient care
Diagnosisand prediagnosis management of patients — CPOE

- EMR
* Use at thetime decisions ar e being made

: = : » Ample successfor limited alertsreminders
Appropriate use of specifictechnologies and testsas . e ;
part of clinical care — Medication prescribing practices

= Prewentive care: <reening tests, immunizations

Indicationsfor use of surgical procedur es

< Care of specificclinical conditions

Field MJ, Lohr KN eds. Guiddines for ClinicalPractice FromDevelopment to Use.

Washington,DC: NAP,1992. . 3
rl.:.\.i.';ﬁ @ : : @

Challengesin Implementing Gui delinesin Benefits of Shareable Guidelines
CDSS

Avoid duplication of effort when using common

«—Availability-of data guidelinesin many ingtitutions

= — Rapid dissemi nation of modifications
¢ ldentification of data: structured, controlled

vocabularies —
Encour age development of toolsfor retrieving and

using guideline infor mation

Encour age futur e guideline author sto be mor e

—+ Shareable knowledgerepresentationr———————

Ohno-Machado L, Gennari JH,Murphy SN e al. The GuideL inelnterchangeFor mat:
amode for rep resent ing guidelines. JAMIA 1998;5:3%7-372.
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Challengesto Agreeinga Standard Decomposing the Problem
Gui deline Model

¢ Many models. GEODE-CM, GLIF, Arden Syntax, Agreement on an over all standar d for malismis
EON, DILEMMA, PROfor ma, Asbru, GEM,GUIDE, challenging.

PRODIGY, ...

Instead, fir st focus on shar eable components:
— Data model
— Expression language

* Many stakehol der s gover nment, vendor s, academics,
professional or ganizations, etc

=ltonytypesof guiteiies e Future: Oneor morewidely imple mented modelswith

shar ed components
-~ — Sharedcomponents= ease the prccess of database
mapping, etc

text, tables, flowcharts, g aphs, maps, lists, critical
pathways, if-then statements, etc

— Standard Data Model: VMR
Shareable Guideline Components.

Standard Data Models Problemwith RIM: Too abstract

+ Candidates Potential solution: Tailor ed ver sion of RIM specifically
— RIM = HL7 Reference Infa mation M odel for decision support

— VMR = Virtual M edical Record
Current wak Virtual Medical Recad (SCHIN)
* Purpose: Sandar dize referencesto patient data — Egtablish distinct objectsthat in RIM might be high-
— Promoteknowledgetransfer: One-time mapping level classes (with mood and other attributes)
between standar d and local model, followed by

automated trandation at the time of Key classes: patient, pl dur e, medication,
transfer execution noi efg g \SSeSSMeE

— Goal: Avoid manual rewr iting of datar efer ences

ssessmen

Johnson PD, Tu SW, Musen MA,Purvesl . A v irtual medical reco rd for guidelin e-
based decision support. ProcAMIA Symp 2001;:294-298.

Standar d Data Model: Not Enough

« Need standar d vocabular ies

» Agreement isdifficult

— Solution: Format for referring to a standard
vocabulary in data r eferences

— Examples: SNOM ED-CT, ICD-9, LOINC, CPT, etc
— Implementation: One-time mappi ng between local

» Facilitation: Freelicensing of SNOMED in USA as
part of UMLS




Shareable Guideline Com ponents:
Expresson Language

e Purposes
— Q ery data (READ)

— Logically manipulate data (IF-THEN, etc)

e Currentwak GELLO (BWH) =Guideline
Expression Language

Expresson Language: GELLO

Original goal (Inter M ed): Procedur al component for
high-level guideline for mat (GLIF)

Subsequent goal: Provide similar functionality for
current HL7 KR standar d (Arden Syntax)

OgunyemiO,Zeng Q, Boxwala A. Obj ect-orient ed guidelin eexpr ession language
(GEL LO) spedification: Brighamand Women'sHosp ital, Harvard Medical
00!, - Decision Systems Group Technica IRepor -TR= =

s @

GELLO (continued)

¢ Providesbasic datatypes

« Allowsr eference to under lying standar d data model
(VMR)

e Based onthe Object Constraint Language (UML)

dur ing the coming 12 months

V. Guideline Models

« Workproceedsin parallel with shar eable components

¢ Processs HL7 HDF
— story board modeling process
— workfrom use cases

Emphasis. Shar eability of queriesand expr essons

M echanism: Reference datain OO fashion

fois @

GELLO: Examples

Q eries
Obser vation. select(coded_conaept="03245")
Obser vaii on. selectSor ted(coded _conaept="C0428279")
Expr essions
The variablescaldum and phosphate ar e not null
calcium.notEmpty() and phosphate. notEmpty()

The patient hasrenal failure and the product of cdciumand

phosp hate exceeds a thr eshold s gnifying oseodysr ophy
renal_failure and cdcium_phosphate_pr oduct > thr eshold_for _osteodystr ophy

fois @

Guideline Models: Arden Syntax

e ASTM v11992, HL7v2 1999, v2.1 (ANS) 2002
» Formalismfor procedural medical knowledge

» Unit of representation = Medical Logic M odule (M LM)

— Enoughlogic + data to make a single decision

e Candidate models

Fa + I ayt ofs Hees |
= OCIQ Al diCi LY TITTiuch S

= Arden Syntax

S =

. .

=R =

- GEM
— CPGA

JendersRA,Dasgupta B. Challenges in implementing a knowledge editor for the
Arden Syntax: knowledgebasemaintenanceand standardization of database

linkages.Pr MA-Symp 2002;:355-359-
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Arden Syntax (continued)

e Guideline Inter change For mat

e Hasbeen used to encode guidelines (as hier ar chy of
MLMs)

e Qrigin: Sudy collaborationin medical i nfor matics
e Consensus. Not ideally suited for guidelines « Now: GLIF3
— Entry pointsand eligibility criteria (nottrigge s —

= Very limited implementation
— Flow of steps(not procedur es)

: » Guideline = Flowchart of tempor ally or dered steps
e Ongoing wor k — -

— Arden asa separ ate standar d for simple alerts
— Examine other modelsfor guidelines

— Concurrency: Branch & synchronization steps

Q
= " Peeg M,OgunyemiO, Tu S et al. Using featur esof Arden Syntax with object-
br ackets oriented med ical data modelsfor gu idd ine modeling. Proc AMIA Symp

2001;:523-27. r-—-
LS @

Guideline Model : GEM
GLIF (continued): Levelsof Abstraction

Guideline Elements M odel = Current ASTM standard
Conceptual: Flowchart

Mar kup of a narrative guideline into str uctur ed
Computable: Patient data, algorithm flow, clinical format using XML
actions specified — Not procedur al pr ogramming

— Tool = GEM Cutter

Implementable: Executable instructionswith

mappingsto local data «—Resulting structure might be used totrandate to

executable ver sion

Shiffman RN, Agrawal A, Deshpande AM, Gershkovich P. An approachto guiddine

impl em entation with GEM . ProcM edinfo 2001;271-275.
[
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GEM (continued) Guideline Model: CPGA

* Mode| = 100+ discrete elementsin 9 major branches + Clinical Practice Guideline Ar chitecture (SCHIN ->
— identity and developer, pur pose, intended audience, UK NHS)
development method, tar get population, testing,

revision plan and knowledge components
s J " e Model =BasdonHL7 CDA (XML)

« |terative refinement: Addselementsnot present = Not a programming language

ver batim but needed for execution =

— contr olled vocabulary ter ms, input contr ols,

pr omptsfor data capture http://mww.schin.ncl.ac.uk/cpga Web steaacessed 24 April, 2003.

|




CPGA (continued) V. Convergence and The Future

e Guideline = Hier archy of elements e Ongoingwor k Use HDF to broker consensuson a
— Header computable guideline for malism
« Title, developer, €c — Proceed from real-wor Id use cases
— Body — Use story boar d techniques
+ Basisof evidence,r ecommendation, etc — Resulting for malismmay i nclude elements of Arden,
GLIF, GEM and CPGA

: : : — Ultimate result probably will include both a high-
= Actionrecommendation ->recommendation ID, level document model and a fow-level execution
author , evidence, pr ose recommendation and ——

s @

Convergence (continued) The Future: Parallel Tracks

¢ Opposingview: A single for malism may not be » HDF processfa aguideline model
possible or desirable

— Complexity of guidelines and their pur poses + Shar eable components of a gui deline model

— Result: A small number of “niche” for malisms — Workont hese components may promote consensus
e Arden for smple alerts/r eminder s on an over all gui deline model

e Other sfor complex guideli nes

— A small group of for malismswould shar e common
components (data model, vocabulary, expr ession

language)
@S] @

Summary Thanks!

« Clinical performance isnot ideal + knowledge is o HL7Australia (Klaus Veil)

exploding

= Guidelines can help « Agency for Healthcare Resarch and Q uality (USA),
e Paper guidelines not used ideally grant RO1-HS10472-01A1

— Need computable guidelines

— Components. Expression language, data model jender s@ucla.edu
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