Overview
Part B: Arden Syntax

Details of Syntax: Structure Support for Arden Syntax

Institutions

. Arden Syntaxis an HL7/ANSI standard « Cedars-Sinai Medical Center

specification for defining and sharing medical
knowledge-base information. Software Vendors
. Eclipsys/Healthvision
« Current approved versionis 2.1 - McKesson

. Siemens

Knowledge Vendors

. Micromedex

Arden Syntax - Higtory Arden Syntax - Rationale

Arden Syntaxarosetfrom the need to make medical

HELP CARE
LDS Hospital Regenstrief In stitute

— SdttakeCity,UT — Indianapolis;iIN——

I I institutions

of care

| . Make medical knowledge and logic explicit

. Standardize the way medical knowiedgeis integrated
Ardelrbggntax into hospital information systems




Medicd Logic Module

* MLM = an independent unit in ahealth knowledge

MLM - Structure

maintenance:

stotmame: stot-body:;

1

e« MLM: Makes a singlehealthdecision

library:

*maintenance information

stotname: stot-body;;

knowledge:

sltotname: slot-body;

statements called slots

end:

M ai ntenance Category Sots
©)

. Title

. Mimname
. Arden

. Version

- Institution
- Author

- Specialist
- Date
—Valid-ation

Library Category Sots (5)

M ai ntenance Jots -
Example

maintenance:

title: Contrast CTstudy in patient with renal failure;
mimname: ct_contr.mimj;

arden: Version 2;

version: 1.00;

institution: — Arden Medical Center;;

author: John Doe, MD;;

specialist Jane Doe, MD;;

date: 1995-09-11;;

v alidation:  testing;;

Library Sots- Example

library:

X ion:

mg/dl), then an alert...::
grah); ey

Citations (optional)

Links (optional)

keywords: renal insufficiency; renal failure ;;

citations: Proceedings of the Fifteenth Annua Symposium on
Computer Applications-in-Medical Care;- 1991 Nov-17-20;
Washington, D.C. New Yok [EEE Computer Society Press,
1991.

links:  URL“NLMWeb Page€”, http: /www.nIm.nih.gov/;;




Knowl edge Category Sots
(7)

Type Sot

. Coded slot, required

- Type

. Data

Presentlyonlyonetypeslotisdefined:

Drinrity

type: data driven;,

Data S ot

. Termsin the medical logic module must be
mapped to ad atabase

—Useof curly braces{ }allows flexibilityin
mapping to theinstitution’s local d atabase

. Mapping terms in this way separates thelogicin
the MLM from institution-specific information

Data S ot - Example

Data S ot — Statements

- read statement without an operator obtains alist of
values from the database

. read statement with an operator obtains asingle
valuefrom thedatabase

- examples of operators:

first, last, min, max, count, average, sum

Priority Sot

. Optional, coded slot, seldomused

. Specifies relative order in which ML Ms are evoked (99

(“CREATININE"QUERY-OBSRV-_ALL")};

priorityand is evoked last)

If not specified, default valueis 50




Evoke Sot

Evoke Sot - Example

. Periodic rep etition after an event

—

Evoke Slot —Examplesof time
delays after an event and
recurring events

evoke: 3days after time of creatinine_storage;

evoke: every 1 day for 7 days starting at time of
creatinine_storage;

evoke: every 1 day starting at time of K_storage
until K>=3;

Logic Jot - if ... then ...

Logic ot

. Set of medical criteria
—Logicalalgorithm
—Endswith-a“conclude statement”

conclude true;
or
conclude false;

Logic Jot - Iteration

It <exprl>then

hi 1
DIUCKLL

<block2>

elseif <expr3>then

if <exprl>then <block3>

<blockl> elseif <exprN>then

for <expr>do

else
<block2>

endif;

<btockN>
else

<blockE>
endif;

<btock>
enddo;




Logic Sot - cal statements

Exampl e - call statements

varl:=callmy mim with paraml, param?Z,

V Vv

<expr>;

Condude Statement

conclude true;

. terminate the rule
. go to the action slot

conclude false;

._terminate the rule
..donotgotothe action slot

Action Sot

Logic Sot - Example

logic:
if last_creat is not present then
alert_text := "No recent creatinine available. Consider
ardering creatinine before giving IV contrast.”
conclude true;
elseif last_creat >1.5 then
alert_text := " This patient has an elevated creatinine.
Giving 1V contrast may worsen renal function.";
conclude true;
elseconclude false;
endif;

Action Jot - Example

.

true

Examples of actions
Write a message to screen

Store a message in a file
Call another medical logic module

appears as:

Last creatinine: 2.36 0n: 1997-02-16T06:30:00




Action Sot - Example

Data Types Null

Null Special data typethat signifies uncertainty
Boolean

Number May betheresult of atack of infoermationin

Time the patient database or an explicit null valuein
Dur ation the database.

«Sring Resultsfrom an error in execution, such asa
Term type mismatch-or division by zero.
List Null-may be specified explicitly withina slot
Q Lery Results® using theword null (that is, the null constant).

Number

* Internally, all arithmeticis donein
floating paint.
» Thelogica operatorsusetri-datelogic
by usng null'to sgnify the thirdstate,
uncertainty.




Time Specia Time “ Constants’

» Timedatatyperefe stopointsin absolute time

the beginning of t

Duration String

 Signifiesan interval of time not anchored » Streams of characters of variable length
toany particular point in absolute time « Enclosed in double quotes (*)
» No duration constants.

e Buildusngthe duration operators
(later dides)

Ry

-
eal1rsls

+

— linktext portionof astructuredlinkrecord + Onelist constant, theempty list
— call statement tor eference mimnamesor links = signified by using-apair of empty par entheses ()

«—Listsarecreated by
IR SO PO GRS GO VR e — using list operator slike the comma.(,) to build listsfrom
singleitems
— Resultsof queries




Query Results

Resultof a database query hasatimealuein addition toitsdai@a

Aimary Time
— Everyitemin the patient database is assumed to have some primary
time (d o called ime of occur r ence) associatedwith it

primary-tme-of the-data
* Retrieval Order
— Default — sortedin chronologcal orde by the primary time of the
result. The query may spedfy adifferent sort a der.
¢ DataVaue

List Operators Where Operator

» Where

, (unary) (sngleelementli st creation)
, (binary)  (multi-element ligt creation)
Merge

Sort

L ogical Operators Simple Comparison Operators

= (isequal to)
<> (isnot equal to)

(less than)
(tesstnan)

——<=—f(lessthanorequalto) —————

> (greater than)

(greater than or equal to)




| s Comparison Operators Occur Comparison Operators

Per fa m compar isons based on the value of the oper and.

——Is{rot}lEqual—— < Isfrot} Bébre ————
* Is[mot] CessThan * I's[not] After
«|s[not] Greater Than « Is[nof]In
———Isfrot}LessThanorEqual——Isfrot} Rresent———————

+ I's[not] Greater Thanor Equal * Is[not] Null

e Is[nof] W!th_r‘l FOIIOV\Anq_ e [s[nof] S_trmq Occur [not] Within Past

— = Occur [not] Within Same Day As
* Is[not] Within Same Day As e Is[not] List

e Inotlin
U T

String Operators Arithmetic Operators

+ (unary) + (binary) -- addition
Formatted with String ... || -- concatenation - (unary) - (binary) -- subtraction
Trim [Left | Right] Matches patter n * --multiplication
Find..fin} string.- Length /| --division
[starting at]... Uppercase

Substring ... characters L ower case
[startingat .} from -

** . exponentiation

Tempora Operators Duration Operators

; : e

e Extract day
« Extract hour
« Extract minute
«Extract second




Aggregation Operators

Aggr egation oper @or stake a list asone ar gument
andreturnasingleitemasaresult.

Query Aggregation Operators
: —

— asoneargument andreturnasngeltem

< Count Al

as a result

« Exid « No

« Average « | ateg

+ Median + Farlieg

q £} +
Sdm Etement

+  dddev * Extractcharactes..

» Variance *  Seqto
¢« Minimum *« Reverse

—Lagt tndex-eartiest

< Fird = Indexlatest
e Any — Index minimum

Index maximu m

Transformation Operators

Transformation operators extract information
from liststo generate newlists

Decrease

% Decrease
Eartiest .. From
Latest ... From

I'ndex Extraction
=Index First ... From
— Index Lagt ... From

Minimum ... From
Maximum ... From
First ... From
Last ... From
I'ncrease

% Increase

Numeric Function Operators

Query Transformation Operator

» Theinterval operator returnsthe
difference between the primary times of
suceeeding itemsin alist

Interval

Time Function Operator

It
[RA1Y

I I : . .

-~ e Arecsn ¢ Flpor

query result

; =

= he ori o of

e Round
« Abs

o gort
» Asnumber

vialiie
valuc




Traditional Methods

» Texteditor
— “Blank slate”
— Templates
— Modifyexisting

Getting Started WritingM LM s

-~ —Scope
— Boundsand metrics
» Research /findexpert
«—QOutline ded sonprocess
o Write MLM

» Test/modify MLM until
—you/expertare satidied thatitiscorrect

Traditional Tools

Emerging Tools

« Intelligent form-based tool s
« Database mapping assistants
o “Wizard'-style tools
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