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Session objectives:

This session will be the beginning of knowledge encoding. You will learn earn
ways of encoding classes and instances, including expressions so that your
building blocks are there to build a clinical algorithm

e Encode disease and medication concepts

e Encode eligibility critera
e Encode risk groups and patient characteristics
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H. EXERCISE: Encoding I: Entering guideline model concepts

1. Entering disease states

Reference materials:
e HCUP ICD9 hierarchy

Directions: Examine your risk factors from Workshop I: Conceptualization of the
Guidelines.

To do: Choose 2 risk factors to encode in the knowledge base.

Suggested items are: Ischemic_Heart_Disease and Diabetes_Mellitus

How to add classes to your KB (example shown below — Adding Tobacco_Use):

1. Navigate in Windows Explorer to c:\ATPDemo\batch\Encodingl.bat

2. Select the Classes and Instances tab. Navigate down to Medical_Conditions class
under Medical_Domain_Class = Diagnotic_Class = Medical_Conditions_Class.

3. Click this button.

/
( # Clazzes & Instances rKnnwladge Acouigition r Classes r # Instances r # EON/ATHEMA Guideline Test Environment = Fc
INSTANCE BROWSER 4

For Project: @ NCEPATPII For Class: MCEPATPI_Class_0 For Class: MCEPATPI...
Class Hierarchy v AW ¥ 8 X - Hame
> EPR_Ertity / = MCEPATPII_C
> Expression L
v Medical_Domain_Class Role
v Diagnostic_Class Concrete
¥ Medical_Conditions_Class
> Izchemic_Heart_Disease Code
» Diabetes_Melitus
> Chronic_Liver_Disease
> Gout .
Coding System
> Abdominal_Aortic_Aneurysm
> Pregnancy
> Hyperlipidemia
n Plaleai e ali Prettyllame

|'|
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HINT:

You can also use the search tab with binoculars.

(Knowledge Acguisition r.’ Claszes & Instances r @ Classes r # Instarces r & ECNIATHENA Guidelin
CLASS BROWSER INSTANCE BROWSER C

For Project: @ NCEPATPII For Class: (THING Fa
Class Hierarchy AN . X -
v Tedical_Domain_Class =1 Select from search results (2 matches)
b Diagnos‘t.ic_class . @ Chronic_Liver_Disease
v Medical_Concltions_Class L @ Liver_function_tests
p @ Ischemic_Heart_Disease
p @ Diabetes_Melitus
p @ Chronic_Liver_Disease
> O Gout L
B @ Abdominal_Aortic_Aneurysm
p @ Pregnancy
p @ Hyperlipicdemia
- @ Relative Contraindications
@ Peripheral Arterial Disease
& Carnticl Arery Nisease bl
“liver |'| i} | o oK | | - cancel |
| - - I

e Use the wildcard character * before and after your search term to find classes and
instances.

3. Navigate to the Class Editor and type in the name of the class under Name.

EANCEPATPIIl Protégé 3.1  (file:\C:\EONDemoXkbs\NCEPATPIIL pprj, Protégé Files (.pont and .pins))

File Edt Project WMndow Prompt Hely
0e o B X wed ¢ W

F = Forms | # instances | M Gueries | % EONMTHEMA Guiceine Test Environmert | ¥ Facet Constraints | Prompt |

# Knowiedge Tree ®® Cissces & Instances = ® nstance Tree &
CLASS BROWSER ANCE BROWSER ASS EDITOR

For Project: @ NCEPATPII For Class: @ NCEPATPI| Class_7 For Class: @ NCEPATPI| Class 7  (instance of Diagnostic_Term_heq

Class Hierarchy AW oE X ~ A @ XK v e Documen)

THING (= | Tobacco_Use ‘
» O SYSTEM-CLASS
B O Guieine_Model_Entty Role
» O EPR_Eniity
>
v

[ concrete -

Expression

. o ve o
Wedical_Domain_Class DiagnosticCriteria o o 9

¥ © Diagnostic_Class
¥ O Wedical_Conditions_Class
® Ischemic_Heart_Disease
® Diabstes_Melitus
@ Chronic_Liver_Disease |
® cott
@ Abdoninal_Aortic_Aneurysm Coding System
@ regreney | |
® Eeing Male
» @ Hyperipidemia Pretiyllame
® Myopatny | ‘
> @ Hypertension
 HCEPATPN Class_7
» O Patient_History_Class

Code

YyYyYvwyvwyy
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4. Do the same process to enter ICD codes under the name of the

Medical_Conditions_Class that you just created. Select Tobacco_Use and click on the

button to create a new class.

INSTANCE BROWSER :

AWK e X~

For Class: 3t

Hame

| 2 Diabetes_elitus —
Chronic_Liver_Disease

Gout
Abdominal_Aortic_Aneurysm

YyYYyYvyy

Pregnancy
Being hlale
> Hyperlipidemia L
Myopathy
| 2 Hypertension
v Tobacco Use
305.1 I~
[+ |~| o8
_ -

Superclasses ¥ | Types

Tobacco Use

For Project: @ NCEPATPIl For Class:
Class Hierarchy i

305.1
Role

Concrete

DiagnosticCrite

Code

Coding System

I

PrettyName

[

1. Entering drug classes

Enter drugs via Medical_Domain_Class - Therapeutic_Class > Medications_Class ( or just

use search function) in a similar way to how you enter Medical _Conditions.
HINT: You will need to enter the following classes:
e LDL_Cholesterol_Drugs (4 subclasses and populate the subclasses)

e Macrolide_Antibiotics
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I ¥ RIUWIELYE TEE I W LEEEE & NEIErices I W NER
CLASS BROWSER :
For Project: @ NCEPATPII
Class Hierarchy AW oe X o~

P O Risk_Group o

v Therapeutic_Class
v Medications_Class
¥ © LDL_Cholesterol_Drug

b @ Statin
» O Bile_Acid_Sequestrant
P HNicotinic_Acid
p @ Fibric_Acid
@ Macrolide_Artibictics
© Artifungal_fgents
© Cytochrome_P-450_Inhilitor
@ Fibrates
@ Miacin
@ Insulin I

b O Anti-Hypertensive_Drugs_Inclusive

Tharama #ir Dol hwa

I11.  Entering lab classes

Enter labs via Medical_Domain_Class - Diagnostic_Procedures_Class - Laboratory Tests
in a similar way to how you enter Medical_Conditions or Drugs.
HINT: You will need to enter the following classes:

e LDL

e HDL

e Total Cholesterol

o Triglycerides

CLASS BROWSER :I
For Project: @ NCEPATPIl |

Class Hierarchy s & X v

v Medical_Domain_Class =

v Diagnostic_Class
Medical_Conditions_Class
Patient_History_Class
Patient_Observations
Diagnostic_Procedures_Class

v |° Laboratory_Tests
¥ O Blood_Chemistry 1

@ Alkaline_Phosphatase
@ Bicarbonate

@ BUN

@ Calcium

@ Chioride I:
@ Cholesterol

@ Creatinine
O Creatinine_Clearance (= |'

>
>
>
v
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Tired of all these clicks?

Advanced topic that we won’t have time to cover in the workshop:
Data import into Protégé

Data import of ICD codes and other codes like LONIC can be accomplished in an easier
manner by using a plug in to Protégé called Jess. Jess is a rule based system that can do many
things but for our purposes sub-classes can be created in a seamless manner by using the
following code:

Ex:

(make-instance ICDcode of Medical_Conditions_Metaclass(:DIRECT-SUPERCLASSES
disease))

This is a specific example to add an ICD code to a Medical Condition Metaclass of a specific
type of disease.

The ICD Code and disease are variables for the user to customize depending on the
knowledge which he/she is encoding.

If you have a bunch of ICD codes to add, then it is easiest to submit them in a batch file to
Jess via this command (batch “PATH”). It’s important for Jess to use the () and to put the
path name in quotes.

Ex:

(batch "c://Documents and Settings//vhapalmichem//My
Documents//ICD//cancercodes_jess_import3.txt™)
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IV.  Creating Criteria: creating building bricks for defining knowledge
e Use concepts from classes to create criteria

e Decide if the criteria is a presence, numeric_term or N_ary criteria

e Use search function (with binoculars) to find criteria

Directions: Encode the following different types of criteria:
Presence_Criterion, Numeric_Term_Criterion, N_ary criterion

a. Presence/Absence criterion: defined by presence or absence of data in patient
data

Ex:

e Presence of coronary heart disease

e Absence of diabetes

Click the 3 button to create a new
instance

# Knowisdgn Trem | 8 Couszes A imstancar

joct: @ HCEPATPE

Prmgencn ol CHD Hote_Erms

Isctwi: et Disrase

HINT: How do I know which ENTRY TYPE to pick?

Think if the presence criteria is a numeric or string entry. If it is a string, then select
Note_Type. ICD codes and diseases are entry Note_Type. If it is a medication or drug
choose Medication or Adverse reaction depending on your presence criteria.

TO DO: Create the following Presence criteria
e Absence of Pregnancy (We'll do this one together)
e Presence of Pregnancy
e Absence of Carotid Artery Disease
e Presence of Carotid Artery Disease
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b. Numeric criterion: establishes relationships with numeric criteria,
e Ex 1: Lab values such as creatinine, potassium, LDL, HDL
e Ex 2: Age, blood pressure

B HCEPATRIN Protiips 3.0 (fike:\CAECHDumo R bAHCEPATRNL, ppr i, Provégs Files {,pom and .ping))

Fia e Prop  indow  Help

DeE « @ 68 % ivig + @ f-’é‘pml'égd

# Krerainign Trem | 0 # aoes Arsteces | O @ igwcoa T | O Onetes | W Sier | S Fos | # rmtwnces | 8 Cuomns | % BOMIATHERA Guaietrn Tasl Brnroment
[CLASS IRV
ect; 8 HCEPATFE Tor Class: ' Mumeric_Tem_Crision | Fo

o ¥ LoL< 10wl _Tem_Crterkon, W pmnce.. Ny K

™ |iabe A WNE X~
1 Ll kawerng drg Lex.-
# 1 Pt Factor
1 s Valus Unit
*1 - 1300 [
0
*9 Masd A S F yaawnaw AKX F ¥
o1

& L= 100 mghL,
# L0 130 myhl
# LDL< 100 mghd
A LD 100 i,
# LDU-= 120 mgad

TO DO: Create the following Numeric criteria
LDL <100 mg/dL

LDL >= 100 mg/dI

LDL < 130 mg/dl

LDL >= 130 mg/dI

Age > 45

Age > 55

Age >= 20

c. General comparison criterion: establishes relationships for text (string) data
Ex 1: Sex: male
Ex 2: Qualitative proteinuria: 1+

1 bt
oms | % inslances | & Susrias | # EOMIATHENA Sukdeine Teat Ervirormant |
on =
# Mae  (ratance of Generl_Comparizon_Crferion, el rame i NCIPATPE nstance_000.. %, % X ‘
T T LR
i 0 Operates Vaboe AE¥ ¥ L
= = ™ =
b
R & 0 e v [
- - N
o
U
o
L
L
1
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TO DO: Create the following General Comparison criteria
e Male
e Female

c. N-ary criterion: defined by multiple criteria and Boolean operators (and, or & not)
e Male and age > 45
e Female and age > 55

# Hrersdacigs Tren [ Y — # instance Tres. Ciaprar | B Sty | S Foms | # nelecer | & Gusies | & GORATHENA Guscelne Tart frvironment

ject: @ HOEPATPE Fae Cl M_ory_Crkerien Fer iestance: % (M0 or squvalers mnd LDU-130  (instence of H_ary_Criterion, infermal name i KCEPATPELL. %, 5
= et B W M~ | g .
THING & 01 risk factor, LD between $608150 | | (30 o agquivaiet and LDL-=130 L
aris Aw e
# Prosence of CHD o Expiesderd
& LhLe 430 mpid,

TO DO: Create the following n-ary criteria

e CHD or CHD Risk Equivalent
e CHD or CHD Risk Equivalent and LDL > = 100
e 0-1 risk factors and LDL <= 160

V. Adding knowledge to the tree via the knowledge acquisition tab

Within the tab in Protégé called Knowledge tree, we will be adding information to the
following categories. Some of these categories will be filled in through the criteria you made
so we are building one layer on top of another.
The parts we will be adding to are circled below.\ __ — - Comment [v2]: Let’s make sure the

e Goals KB they are working with has an example

T . of each so they can emulate it
e Eligibility Criteria
e Patient Characterization
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[ # Knowledge Tree | O ® Classes & Instances | O @ hnstance Tree | Classes | M Siots | # hstances | EOMJATHENA Guideline Test Envionment |

P S I\, [STANCE EDITOR .
V- & NCEPATPIl For Instance: # NCEPATPIl (instance of GuidelineView, internal name is NCEPATPILInstance_2) X B X

o B quiceline_drugs
V- guideline

- & NCEPATPII
b drug_usages

Guideline (1 values) A X

Identifier

NCEPATPII

-
Title Authors A
Knowledge base for implementation of NCEP ATP Il drug therapy

Version Eligibility Criteria I A

[ | [¢re=-
\ # Absence of Pregnancy
Clinical Algorithm RN N

# Lipid management algorithin
5g 0 -
2 2 .mclnmﬂelizmh 5O O

# LDL goak: CHD or equivalent @ CHD_Or_Equivalert
# LOL goal: 2+ risk factors ® 2+ Risk_Factors [
# LDL goat 0-1 risk factor @ 0-1_Risk_Factor

I / *
[ — AxS S | |
] |~]
Cl [Tl
Drug Usages A ¥ & & Guideline drugs A ¥ &4
# Statin
# Niacin

NCEPATPIIT

HINTS: Go to Knowledge Acquisition tab. If you don't see the criteria when you click on add
instance button, you can either search for it or create it.

Exercises To do:

1.

2.

Add your own Title, Authors and Reference to the Knowledge Acquisition tab

Eligibility Criteria — Based on our Conceptualizing the Guidelines | work session we
determined we wanted to include people who were >= to 20 and not pregnant.
Hopefully you have encoded age >= 20 and Absence of Pregnancy as 2 expression
criteria in your knowledge base. If so add them to eligibility criteria.

Test to see if your eligibility criteria work by going to the testing tool.

Patient Characterization — Add patient characterization criteria for CHD or
CHD_Equivalent and 0-1 risk factors.

Goals — Also based on Concept part I. we determined the LDL goal for people with
CHD or CHD equivalent and the LDL goal for people with O -1 risk factors. Add these
goals to the knowledge base.
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