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Overview (continued)

Part C (1530- 1600
e |. Arden S/ntaxv2.5

o |l Arden Syntax v3.0. XML, expresson language,
VMR

uesiions

Part A
I. Justification for CDSS:
Medical Errors

Breastcancer 43,000

Highway fatalities 43,500

Preventable medical errors 44,000 -
(Tjet crashiday) 98,000

$29 billion/year overall

1999 Instit ute of Medicine (IOM) Repo 1t

Overview

Part A (1400-1430)

e |. Judtification for Clinical Decision Support
Systems(CDSS)
e |l. WhatisaCDSS?

Part B (1430- 1515
e [I. Detailsol len Sy ntax
0 A. Structure
0 B. Datatypesand operatas
e |l. Writing MLMs
e |ll. Tools

Educational Objectives

Charactrize errorsinmedical practice.
Cite examples of CDSSthat improvecare.
Describe a CDSS.

Descrile the Arden Sy ntax and know itsrole.

Know future plansfor Arden S/ntax.

.. .180,000 people die each
year partly asa result of
iatrogenicinjury. . .

Harvard Medical Practice Study (1991)
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Philadelphia Inquire
Septenber12, 1

[ Health care's deadly secret:
Accidents routinely happen
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To Err Is Human: Building a Safer

I : : -
Health System Definitions: What is an error?

e Error of execution: Failure of anaction to be
completed as planred

eLindaT. Kohn, Janet M. Corrigan, and Molla S. o Error of planning: Use of awrong plan toachieve an
Donaldson, editors am

— verseevent: Anirjury caused by medic
maragement (and not the result of the patient's

condition)

o Prewentableadverse event: An adverseevent

o Nedligent adverseevent: A preventable adverse event
e http://books.nap.edu/catalog/9728.html that satisfies criteria for malpractice

Errors in Medicine Errors in Medicine

(NY, 1984) have anadverseevent Sudy, 1991):
06— —— 0 drugcamplications 19%
. ——h
o technical complications: 13%

- Proportion of preveniable adverseevents 53%
(COJUT) - 58% (NY)

Extrapolate to USA (33.6M admissionsin 1997): . 50% associaid with operations
= o OU%associaedwithoperations
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Converging Demands The Leapfrog Group

- — e Founded by the Business Roundtable
The Quality Interagency Coordination Task Force
(QulC) responded to the IOM repart with-specific e Initiatives
initiatives “including an emphasis on the application of . .
information systems and-computer-based initiativesto 0 POE with emor-revention software

improve patient safety.” = Evidencebased hospital referral
The QuIC is composed.of f agencies; including the Department of Defense; W

VA, Health and Human Services, La.bcw omce of Personnel M anagement, etc. =
o Potential

0 Save 58,300 liveslyear

0 Prevent 522,000 medication erras.

California Law i
Health & Safety Chapter 2.05 Expert Predictions

B 1875 became law in 9/2000.

Gartner Group:

Predicts through 2002, >75% of healthcare
organizations witt nmplement rute-basedtechnologies

Health carefecilities have until January, 2002 to submit
plansto “ eliminate or substantially reduce’ medication-
relatederras.

Beginning in 2000, computer-based patient record
Mandates farmal plansin hospitalsto reduce errors stems and data reostorles that do not support an

Deletedfrom hill: system vwll Iose market share

0 Mandatory ingtallation of technology II\E/ICriiléewsssonH 2
1BM

Computerized Clinical Decision Case Studies:
____ Support __ Examples of CDSS Effectiveness

cientifically showvn to help cliniciansmake better decisions LDSHospital: Ann Intern Med 1996;124(10):884-90)

~— « Improwequality ofca,e 0 intervention: reminderre timing and iy pe of abx
0 period: 1988-1994
O result: perioperativewound infections dec 1.8%-
+«—Improve workflow forhealth-care providers >0.9%
avg#doses. 19->5.3

e Reducecost of cae

overall-antibiotic cost (constant $) per tx pt:-$123
-> $52




—— Bxamples (continued): E— i
—— Preventable ADEs ~ Examples (continued)

o POE Implementation (Bates, BWH: JAm MedInform o Reminders of Redundant Test Ordering (Tierney,
Assoc 1999;6(4):313-321) Indiana U)

0 Population: hospitalized patients over 4y eas O intervention: reminder d recent labresult
0 Non-missed-dose medication error rate fell 81% 0 result: reduction in hospital charges (13%)
0 Potentially inurious errorsfell 86% 0 Tiemey WMet d. JAMA 1993; 263:379.

o Preventive Health Remindersin HIV (Safran, Harvard)

e S10
or vaccination(e.g., pap smear,

result: sig decreased time to documentation

Examples (continued) Summeary: Justification

e Systematic review (Hunt DL, McMaster U: JAMA e Medical erorsarecostly.
1998;280(15):1339-46) - Charges/Costs

SR 5 Morbidity Mortality
0 66% of 65 studies showed berefit on phy sician

perfomance Lce
. oi5dugdesng 0 errors(though not proven fa canplex guidelires)
1/5 diagnostic aids O costs

. e |ncreasing facus on implementing this technoloay
—— /19 preventivecare —————————— — ;
19/26 other 0 Regulatory agerciesLav

0 6/14 studies showed benefit on patient outcome o Privae initiatives

II. What is Clinical Decision Support? :
Differeniba il Key Architectural Elements

e Organization of Dala: the CIS —e data capture/display /storage
0 “checHist effect” o EMR

0 central data repository
-+ Sand-Alone Expert Syslemg

o often require redundant data entry

controlled, structured vocabulary
knowledgerepresentation(Arden)
o Data Repository: Mining knowledge acquisition

i clinical eventmonitor:integrate the piecesfar
o CDSSIntearated into Workflow mary different uses (clinical, research,
0 pushinformation to the clinician at the point administrative)
of cae

0 exanples EMR, CPOE




—— Knowledge Representation

Event Monitor Archi r . i
ent Monito Ll ——— Formalisms: Their Role
o Expresspoalicies (institutional, national, international)

executeunit in computable format
data-query-

trigger tablg= ; . R " .
E— e Formulate interventionsin medical practice

[ T

KR: Role in CDSS Architecture Forms of Knowledge Representation

- : Bayesian/probabilistic = Decision

Exptanation Analyss

Facility Special Issues: Guidelines& GLIF
[ Case-bad reasoning

1E-
==

Inference + Control

Ontologies

Decision Tables

Artificial Neural Networks

Bayesian Belief Networks

Procedural Arden Syntax

Production rules_r

Types of MLMs Types of MLMs

e ResearchMLMs
0 identifying patients fa study enroliment

0 anomaliesin data (e.g., hy pokalemia on digoxin; 0 Totify g irvestigators of perticutar everts

abnomal CXRusng NLP) O notification viaemail-or fax

(1100+ memgés/ month)

0 reminders (e.g., peform indicated tests) e Adminigtrative ML Ms (ALMS)

O reduce cost by identifying administrative
0 recanmendations (e.g., Warfarin dosing) anomalies (e.g., inappropriate bedclassification)

0 notification via email or fax




Arden Syntax: Assessment

Incorporated into several vendors’ products
Growing numter of installation sites
Facile for smple alertsreminders

May not be sufficiently expressivefor complex

END PART A
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Summary: Part A

I._Justification for Clinical Decision Support Sy stems
(CDSy

[T-WhatisaCDSS?




