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. Rationale for Guidelines
Evi denceof Poor Performance

o USA: Only 54.9% of adultsreceive recommended care
for typical conditions

— community-acquir ed pneumonia: 39%
— asthma: 53.5%
— hypertension: 64.9%

McGlynn EA,Asch SM,Adams J e al. Thequallity of health cared divered to
adultsin the United States. N EnglJ M ed 2003;348:2635-2645.

» Delay in adoption: 10+ yearsfor adoption of
Antman EM, LauJ, Kupenick B et al. A compar ison of resultsof meta-analysesof
randomized control trials and r ecom mendationsof dinica lexperts. Tr eatmentsfor

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




Rationale for Guidelines Guideline Types
Rationale for Guidelines What are they?

Screening and prevention
« “Systematically developed statementsto assist

pr actitioner s and patient decisions about appr opriate Diagnosis and pr ediagnosis management of patients
health car e fa specific clinical circumstances.” (rigamy,

Lohr KN eds. Clinical Pract ice Guid dines: Dir ectionsfor a New Program. 1OM. : : .
Washington,DC: NAP,1990) Indications for use of surgical procedures

« Guideline: M ulti-step plan that unfol dsover time Appropriate use of specifictechnologiesand testsas
= — - part of clinical care
— Incor por ate the laest (scientific) evidence

= ldentify a standard of care
— Distributeto r‘:-rpgi\/n’c

o Care of specificclinical conditions

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

o Washington,DC: NAP,1992. :_.
OIS O

Rationale for Guidelines. Addressng Improving Guidelines.
Knowledge Dissemination Incorporatein CDSS

« Challenge: (Paper) guidelinesar e not used * Useincontext of systemsfor providing patient care
— Unavailable, inconvenient at the point of care — CPOE
— Lackof educational effect - EMR
— Lackof knowledge of existence d guideline * Use at thetime decisions ar e being made
— Forgetting to apply guideline in specific * Ample successfor limited alerts/reminder s
circumstances — Medication prescribing practices
= Prewentive care: <reening tests, immunizations

s @ s @

e Challenge: Volume of publication
— 2M + articlesly in 20K jour nals

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. JA mMed Inform Assoc 1998;5:3!




Improving KR of Guidelines. Foouson
HL7

« Mainfocus Clinical Decision Support TC

— 9Gs Arden Syntax, Clinical Guidelines, Electronic
Health Recards

* Related tasks elsewher e in or ganization
— Modeling and M ethodology TC: HDF
— RIM

e Other groups. Guideline Inter national Networ k,
(M edinfo panel)

JendersRA, Sailors RM. Convergen ceon a standard for repr esenting dinical
guiddin es: work in H ealth Level Seven. ProcM edinfo 2004; in pr:

Standardizing Guidelines. COGS

e Proposal: astandardfor reporting CPGs
* ChecKist: 18 elements
— Key for implementation: recommendation/r ationale;
algorithm; implementation cons der ations
— Others. Over view, focus, goal, user g/setting, tar get
population, developer, sponsor, evidence collection,
grading criteria, method for synthesizing evidence,

benefitghar ms, pa’tient pr eferences

. »

Shiffman RN, ShekelleP, Ove hage M etal. Sandar dizing reporting of
clinicd preactice guidelines aproposal from the confer ence on guiddine
gandar dization. Ann Inter n Med 2003;139:493-498.

. dancardizafion. Annlntern Med 2005,159:495-4%6. e

. Work on KR: HL7

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

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

» Moving beyond the cor e messaging standar d

- - CDA,CCOW, ArdenSyntax—————

e Key charaderistics

— Refer eed consensus pr ocess -}
W

HI—Shareable Guideline Components:
Challenges to Agreeinga Standard
Gui deline Model

Many models. GEODE-CM, GLIF, Arden Syntax,
EON, DILEMMA, PROforma, Asbru, GEM ,GUIDE,
PRODIGY, ...

M any stakehol der s. gover nment, vendor s, academics,
professional or ganizations, etc

Many types of guidelines

M any types of (paper) guideline formats. narréative
text, tables, floncharts, g aphs, maps, lists, critical
pathways, if-then statements, etc

Desgn Prina plesfor CIGs: InterMed

o Expressiveness
e Guideline compr ehension
» Sharing: Local specification
— Delivery platfam, mode of user inter action,
pr actice envir onment, r esour ces, local palicies,
differencesin physical environment, differencesin
patient population
= : — -
» Other elements. data model, vocabulary, abstractions,
— valdafion

Peleg M, Boxwala AA,TuS e al. Thelnt eMed approach to sharable computer-
interpr etableguid dines: arevien. JAmM ed Inform Assoc2004:11:1-10.



uideli
Decomposing the Problem

Agresment on an over all standard for malismis
challenging.

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

Future: One or mor ewidely imple mented modelswith
shar ed components

- — Sharedcomponents= ease the pracessof database
mapping, etc

Standar d Data Models: HL7 RIM

High-level, abstr act model of all exchangeable data

— Conceptsare objects Ad (e.g., obser vations),
Living Subject, ec

— Object attributes

— Relationship among objects

Common reference for all HL7 v3 standar ds

Schadow G, Russler DC,M ead CN,M cDonald CJ. Integrating medical
information and knowledge in the HL7 RIM. ProcAMIA Symp 2000;: 764-768.

Standard Data Model: VMR
Problemwith RIM: Too abstr act

Potential solution: Tailor ed ver sion of RIM specifically
for decision support

Current wark Virtual Medical Recad (SCHIN)

— Establish distinct objectsthat in RIM might be high-
level classes (with mood and other attributes)

app nmen, f e d assessment

[

Johnson PD, Tu SW, Musen MA,Purvesl . A virtual medical reco rd for guidelin e

based decision support. ProcAMIA Symp 2001;:294-298. r-

Shareable Guideline Com ponents.

Standard Data Models
e Candidates
— RIM = HL7 Reference Infa mation M odel

— VMR = Virtual M edical Record

e Purpose: Sandardize referencesto patient data
— Promote knowiedge transfer: One-time i

transfer fexecution
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Shareable Guideline Components.
Expresson Language

¢ Purposes
— Qery data (READ)

— Logically manipulate data (IF-THEN, etc)

e Currentwak GELLO (BWH) =Guideline
Expression Language

unyemiO, Zeng vala-A. Obj ect-orient ed guidelineex
(GEL LO) spedification: Brighamand Women’sHosp ital,Harvard Medical
School,2002. Decision Systems Group Technica |Report DSG-TR-2002-001.

GELLO (continued)

* Providesbasic datatypes

« Allowsreference to under lying standar d data model
(VM R)

— <« Currentgoal: Ballot asaseparateHE7 standard———

dur ing the coming 12 months

R

Standar d Data Model: Not Enough

e Need standar d vocabular ies

* Agreement isdifficult

— Solution: Format for referring to a standard
vocabulary in datar eferences
— Examples: SNOMED-CT, ICD-9, LOINC, CPT, etc
mplementation: One-time mappin A 0C

and standar d vocabular ies

part of UM'LS

Expresson Language: GELLO

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

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

Emphasis. Shar eability of queries and expr essons

M echanism: Reference datain OO fashion

GELLO: Examples

Q eries
Obser vation. select(coded_concept="03245")
Obser vation. selectSor ted(coded _concept="C0428279")

Expressions
The variablescaldum and phogphate are not null

calcium.notEmpty() and phosphate. notEmpty()

renal_failure and cdcium_phosphate_pr oduct > threshold_for _osteodystr ophy




IV. Guideline Models

e Workproceedsin par allel with shar eable components

¢ Process. HL7 HDF
— gtory board modeling process
— wor kfrom use cases

Gui deline Models: Arden Syntax

ASTM v1 1992, HL7 v2 1999, v2.1 (ANS) 2002
For malism for procedur al medical knowledge
Unit of representation = Medical Logic M odule (MLM)

— Enough logic + data to make a single decision
—Generate alertsreminders

Fal ~Airlat Aal

L aidivudate 111I0uUciS
= Arden Syntax
— GLIF

Adopted by sever al major vendors

- GEM
— CPGA

JendersRA,Dasgupta B. Challenges inimplementing a knowledge editor for the
Arden Syntax: knowledgebasemaintenanceand standardization of database_-

finkages. Proc AMIA Symp 2002;:35-35. 'E‘ : ":-] @

Arden Syntax (continued)

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

* Consensus. Not ideally suited for guidelines

— Entry pointsand eligibility criteria (nottriggers)
— Flow of steps (not procedur es)

e Ongoing wor k

— Examine other modelsfor guidelines

GLIF (continued): Lewels of Abstraction

« Conceptual: Flowchart

« Computable: Patient data, algorithm flow, clinical
actions specified

mappingstolocal data

Guideline Model: GLIF

Guideline Inter change For mat

Origin: Sudy collabor ation in medical i nfor matics

Now: GLIF3
— Very limited implementation

Guideline = Flowchart of tempor ally or dered steps
= Decison & action steps
— Concurrency: Branch & synchronization steps

Peeg M,OgunyemiO, TuS e al. Using featur esof Arden Syntax with obj ect-
oriented med ical data modelsfor gu idd ine modeling. Proc AMIA Symp

2001;:523-527. r-_-?-_
H@

Guideline Model: GEM

e Guideline ElementsM odel = Current ASTM standar d

* Markup of a narrative guideline into structur ed
format using XM L
— Not procedur al programming
— Tool = GEM Cutter

e Resulting structur e might be used to trandate to

Shiffman RN, Agrawal A, Deshpande AM, Gershkovich P. An approach to guiddine
impl em entation with GEM . ProcM edinfo 2001;271-275.




GEM (continued)

¢ Model = 100+ discrete elementsin 9 maj or br anches
— identity and developer, pur pose, intended audience,
development method, tar get population, testing,
revision plan and knowledge components

lterative refinement: Addselementsnot present
ver batim but needed for execution

Guideline Model: CPGA

e Clinical Practice Guideline Ar chitecture (SCHIN ->
UK NHS

* Model = Basd on HL7 CDA (XM L)
= Not a programming language
= Representsthe structure of a guideline

Customization: Adding meta- knowledge

promptsfor data capture

Sower by Centrefor HealthInfor matics at Newcagtle. Clinical
practiceguideline-architecture; verson0:797.

http://www.schin.ncl.ac.uk/cpga Web steaccessed 24 April, 2003.

fois @

CPGA (continued)

« Guideline = Hierarchy of elements
— Header
« Title, developer, ec
— Body
« Basisof evidence,r ecommendation, etc

< Elementscan be refined into mor e atomic elements

Conergen ce (continued)

* Opposingview: A single for malism may not be
possible or desir able

— Complexity of guidelinesand their pur poses
— Result: A small number of “niche” for malisms
* Arden for smple alertsreminder s

— A small gr oup of for mali sms would shar e common

\.. Convergence and The Future

» Ongoingwor k Use HDF to broker consensusona
computable guideline for malism

— Proceed from real-wor Id use cases
— Use story boar d techniques

— Resulting for malism may i nclude elements of Arden,
GLIF, GEM and CPGA

|1

The Future: Parallel Tradks

» HDF processfa aguideline model

» Shar eable components of a gui deline model

— Workonthese componentsmay promote consensus
on an over all gui deline model

fanguage)




The Future: Other Key Points Part A: Summary

e Shareable KR = Only 1 part of a CDSmilieu Clinical perfor mance isnot ideal + knowledge is
— Electronic data acquisition, r epositories, exploding
messaging/communication, EM Rs, contr olled — Guidelines can help
vocabularies Paper guidelines not used ideally
— Need computable guidelines
. Computable knowledge transfer-must-addressdata Knowledge sharing is foster ed by standar ds
mapping — Components. Expression language, data model
= Qery language, data model, vocabulary — Guideline for malism: Arden, GLIF, GEM, CPGA,
etc

@S 1)

Part B: What is Clinical Deds on Support?
Arden Syntax and Gui deline Issues Different Levels

= - Organization of Data: the CIS
« |. Context: KR inclinical decision support _ “checNist effea”

e II. WorkinHL7 Sand-Alone Expert Systems

= Improving Shar eability: Component Development — oftenrequire redundant dataentry

— Arden Syntax - =
Data Repository. Mining

« |11, Issuesregarding clinical quidelines: Immunization «  CDSSlntegratedinto Wor kflow

fis @

care
— examples. EMR, CPOE

_ KR: Roein CDSS Ardhitedure
Key Architectural Elements

Explanation
« Data captur e/display/stor age Facility

- EMR [

— central datarepostory IE:
» Controlled, structured vocabulary Inference + Control
* Knowledge repreentation
* Knowledge acquisition

many differ ent uses (clinical, r esear ch,
admi nistr ative)




: H. Work inHL7 Arden Syntax

Forms of Knowledge Representation Sy
ASTM v11992, HL7 v2 1999, v2.1 (ANS) 2002
Bayesian/pr obabili stic = Decision
Analysis For malism for procedur al medical knowledge
Guideline M odels: GEM,GLIF, etc
Case-based r easoning Unit of representation = Medical Logic M odule (MLM)
Ont?'PQIES — Enough logic + data to make a single decision
Decision Tables — Geng ate alertsr eminder s
. Artificial Neural Networks

Bayesian Belief Netwarks Adopted by several major vendors
Pr ocedur al T

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

linkages. Proc AMIA Symp 2002;:35-359. rl-'::-' @
I

Arden Syntax in HL7 Support for Arden Syntax

* Hasbeen used to encode guidelines (as hier ar chy of Insitutions
MLMs =
) e Cedars-Snai Medical Center

* Consensus. Not ideally suited for guidelines
— Entry pointsand eligibility criteria (nottriggers)
— Flow of steps (not procedur es)

Softwar eVendor s
. Eclipsys/Healthvision
. McKesson

. Semens

Knowledge Vendor s

. Micromedex

Arden Syntax - History Arden Syntax - Rationale

Arden Syntax arose from the need to make medical knowiedge
HELP CARE available for decision making at the point of care.
LDS Hospital Regenstrief In stitute
S ety T Indianapolis, IN « Allow knowledge sharing withinand between institutions

| | M ake medical knowledge and logic explicit

hospital-information systems




Medical Logic Module
MLM - Structure

MLM = anindependent unit in a health knowledge base maintenance:
dotname: dot-body;;
MLM: M akesa single health decision dotname: dot-body;;
emaintenance infor mation
elinksto other sour ces of knowledge/data

elogic

librar y
dotname: dot-body;;

know! e&ge:

MLM = asreamof text Saedinan ASCII filein sotname:siot=body;;
statements called dots end:

Purpose: Standar d for mat so that knowledge can be shared

i

. Library Category - Example
Maintenance Category - Example
library:
maintenance: purpose: Toalert the health care provider of new or
title: Contrast CT study in patient with renal failure;; wor sening serum creatinine level.;;
mlmname: ct_contr.mim;; explanation: If the credinineisat or above athreshold
arden: V(;rsion o (1.35 mg/dl), thenan alert... ;;
version: 1.00;; keywords.—renal insufficiency; renal failure ;;
ingtitution: Arden M edical Certer:; citations. Praceedings of the Fifteenth Annual Sy mposium
auth_or; John Doe, MD;; on Computer Applicationsin M edical Car e; 1991 Nov
specidlist:  Jane Doe, MD;; 17-20; Washington, D.C. New York |EEE Computer

date: 1995-09-11;; Society Press, 1991.

IR s inks: URL “NLM Web Page”, tp: fwwwe i ifgou

SS[1,

Knowedge Category - Slots Data Slat - Example

. Type
. Data credinine :=read {'dam'="PDQ RE2"};
. Priority last_cred :=readlast {select "OBSRV_VALUE" from"LCR"
wher e qualifier in ("CREATININE",
"QUERY _OBSRV_ALL")};




Evoke Sot

The evoke dot defineswhat triggersan M LM

Example triggers

The occur rence of an event
Timed execution after an event

Evoke Slot - Example

data:
credinine_storage := event {'32506','32752'};

evoke:
credinine_stor age;;

. Periodic [epet't'gn after an event

Dired call fromanother MLM

Evoke Slot - Tempora Manipulation

evoke: 3 daysafter time of creainine_stor age;

evoke: every 1day far 7 daysstarting at time of
credinine_stor age;

evoke: every 1 day starting at time of K_stor age until

LogicSot

Set of medical criteria
Logical algorithm
Endswith a “ concl ude statement”

conclude tr ue;
or
conclude false;

K>=13:
=

fis @

LogicSlot: IF-THEN

if <expr I> then
<blockl>
i Iseif <expr2>then
endif; €
<block2>
elseif <expr3> then
<block3>

if <expr1>then
<blockl>

Logic Sot - Iteration

while <expr> do
<block>
enddo;

if <expr1>then

elseif <expr N>then

for <expr> do
<block>

[N PN N
PDIOCKIN

enddo;

<blockE>




Logic Sot - Call Statements
<var>:=call <name>;
<var>:=call <name> with <expr>;

(<var>, <va >, ...) :=call <name> with <expr>;

Call Statements- Examples
var 1 :=call my_mlmwith paraml, par am2;

var1l:=call my_event with paraml, param2;

<var>:=call <name> with <expr>, ..., <expr>;

var 1 :=call my interface function with parami,

param2;

(<var>, <var>, ...):=call <name> with <expr>, ..., <expr>;

s @

Logic Slot - Example

logic:
if last_creat isnot present then

alert_text:= "Norecent creatinine available. Consider
ordering creatinine before giving IV contrag.”;

conclude true;
elseif last_creat> 1.5then

alert_text:= " Thispatient hasan elevated credinine.
Giving 1V contrast may wor senrenal function." ;

fois @

Action Slot - Example

action:

write“Last creatinine: " || last_creat || " on: " || time of
last_cred;

appearsas.

Last creainine: 2.36 on: 1997-02-16T06: 30: 00

else conclude false;
endif;

conclude true;
fois @

Condude Statement

conclude true;
. _terminate the rule
._gotothe action dot

conclude false;

fois @

. Improving Arden Shareability:
Shareable Guideline Components

e Sandar d data model

» Expression language

. termirate the rule

» Controlled ter minologies




Using Shared Componentsin Arden:
CurlyBraces Problem

Ste-specific data mappings ar e not part of the standard
— Enclosed in{ }

Example
last creat .= readlast {select " OBSRV. VAL UE" from"L CR"
where qualifier in (. CREATININE", "QUERY. OBSRV._ ALL")};

Two Approaches

» Backwar d-Compatible (transitional)

— Sandar d (obj ect-oriented) data model

— Sandard vocabularies

— Add “dot notation” to make variables mor e obj ect-
like

— Oper ator par ameter smust be smple/current data
types

Types of Elements

— Dataqueries
— Events

o Backwar d-Incompatible
— Fully object-oriented variables

— Destinations

s @

Badkwar d-Com patible Approach

Focusfirst on data queries (bulk of processing time)
Elements
— Qerylanguage= ) L
— Datamodel = RIM
— Vocabulary = SNOM ED-CT, LOINC, CPT-4, ICD-
9, etc
Gengal form
<variable>:=
READ <aggregation> <attribute>
FROM <RIM object>

— Methods
— Oper ator par ameter s may be obj ects rl.:-.
@

Standardized Curly Braces. Examples

plasma_cell_count : = read value from observation where
code='24103-4""PLASMA CELLS~A'LN’A*2,05" and
classCode =*OBS and moodCode="EVN";

(name, sex, location) := read name,
administrativeGenderCode, addr from person where
name = ‘Jones’;

oral_meds := read code from substanceAdministration

WHERE <congtraint>;

JendersRA, Cor man R, Dasgupta B. Making thestandard morestandard: a dataand
query model for knowledge rep resentation in the Arden Syntax. ProcAMIA Symp

2003: o
ol

Arden Syntax: Object-Oriented Model

* Declareanobject
<variable>:= OBJECT [<attribute-1>,

<attribute-2>,...]

» |nstantiate object with a query
<vari 5= <obj

<aggregation> (<mapping>) WHERE

where routeCode = PO’ and classCode = “‘SBADM’ and

moodCode = ‘EVN'.
EO

Arden Syntax: Object-Oriented Example

med : = OBJECT [cock, route];

pt_meds:= READ ASmed (code,
routeCode) from substanceAdmi nistration
where classCode = * SBADM* and moodCode =

CEVNZ:
7

VN

Variable References

constraint.
constat

med.code
med.routeCode




Badkwar d-Incompati ble Approach GELLO: Examples

¢ Fully object-oriented on both s des of assignment Ler ies
oper ator Obser vation. select(coded_concept='03245")
— Qeries(“curly braces) Obser vati on. selectSor ted(coded_concept="C0428279")

— Variables Expressons

: The variablescaldum and phosphate are not null
< Current Ar denoperatorswould have to be redefined to e A R e
handle obj ects as par amete s

The patient has renal failure and the pr oduct of cdcium and
phosp hate exceeds a threshold s gnifyingosteodysrophy

>

@[ @[]

IMKI
1. Knowledge Sharing Issues

Institute for Medical Knowledge Implementation =
Vendor consor tium

* Knowledge Libraries. IMKI asan example
Goals
— Provide toolsfor encoding knowledge

— Provide alibrary of shareable knowledge (dir ectly
executable a automatically tr andatable)

« Knowledge Validation: I Sasanexample

Initial effort: Arden Syntax MLMs

Current staus: On hiatus

|1

Other Knowledge Sharing K”ﬂgzgggaia&rgpiles

e Altruigtic individual i ngtitutions Immunization Infor mation System

— CPMC (www.dmi.columbia.edu) — Population-based r egistry of immunizations
delivered

— Agor egating data fr om multiple sour ces
Complex guidelinesfor administr ation: age-based,

« Among institutions of the same CDSSvendor

dispasa-based
GrSease-vasea

Satusin USA

— Workon data exchange




HS: Key Knowledge Sharing Issues

How to represent (executable) guidelines?
How to validate algorithm?
How to validate implementation?

Who doesthe validation?

Dedsd on Support Challenge:

= i
e ——————
= prprr——

— hetterte:

Schedule Complexity

Apcormemended Chekdbosd ard Adclescerd mmusiodion
Brhemiply — U Fad Blains, 1000

How to validate guidelinesin 11S?

e Assured function: Test cases

« Assured knowledge structure: Central authority
credesexecutable ver sons

How to represent guidelinesin [1S?

» Appropriate format?

— Original guidelines sometimes vague and exception-
filled

— ACIP: Text-based algorithms

— Computable format: What to use? (Arden Syntax,
GLIF, efc)

» Ideal goal: Publishinboth narrative and executable

for ms
— Could contribute to shar eable library
— Avoid need for manual trandation at each site

Who validates guidelinesin 11S?

Interest in certification (funding, assur ed secur ity upon
recadtransfer)

Problem: Who certifies?
— Private agency: cogly
— Gover nment

— NIRCC: Naional Immunization Registry
Certifying Committee

— Pilot certifications now in pr ogr ess



Part B: Summary Oerall Summary

e Arden Syntax = rule-based / procedur al hybrid for KR » Thereisnoright answer!

— Arden Syntax isimplemented by major vendors
— Arden Syntax isused by many clients

— Arden Syntax may not be ideal for guidelines

— GEM (and other s) lackcomputability

* Improving Arden Shar eability
— Standar dized “cur ly braces’

— Shar eable components. Data model, expr ession
language

o ISillustrate other issues beyond KR that must be » Shar eability must addr essdata linkages
addr essed

Thanks!

¢ KlausVeil, Peter M aclsaac and HL7 Austr alia

« Agency for Healthcare Resarch and Q uality (USA),
grant RO1-HS10472-01A1

e Univer sity of Melbour ne

-~ jenders@uclaedu
http: //www.bol.ucla.edu/~ ender ¢

Questions/Issues for Workshop

* What form(s) of KR fa guidelines?
» Tools?

¢ Should we wait for HL7 to define a standar d?
— What can/should we do now?

» Practical next steps




