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Introduction

International Classification of Diseases

Code-Suche: Kapitel II:

Dreisteller-Eingabe:

Neubildungen
(CO00-D48)

CO0-C97  Bosartige Meubildungen
CO0-Ccv5s Bdsartige MNeubildungen an genau bezeichneten Lokalisationen, als primar festgestellt oder
vermutet, ausgenommen lymphatisches, blutbildendes und verwandtes Gewebe
Co0-C14  Lippe, Mundhihle und Pharynx
C15-CZ6 Yerdauungsorgane
C30-C39  Atmungsorgane und sonstige intrathorakale Organe
C40-C41  Knochen und Gelenkknorpel
C43-C44 Haut
C45-C49  Mesotheliales Gewebe und Weichteilgewebe
[ei=1n] Brustdrilse [Mamma)
C51-c58  ‘wWeibliche Genitalorgane
CE0-CE3  Mannliche Genitalorgane
Ce4-C68  Harnorgane
CE3-C72 Auge, Gehirn und sonstige Teile des Zentralnervensystems
CF3-C75 Schilddriise und sonstige endokrine Drisen
C76-CE0 Bdsartige Neubildungen ungenau bezeichneter, sekundarer und nicht naher bezeichneter
Laokalisationen
CB81-C96  Bdsartige Meubildungen des lymphatischen, blutbildenden und verwandten Gewebes, als primar
festgestellt oder vermutet
97 Bdsartige MNeubildungen als Primartumoren an mehreren Lokalisationen
DO0-DO03  In-situ-Meubildungen
D10-D35  Gutartige Meubildungen
D37-048  Meuwbildungen unsicheren oder unbekannten Yerhaltens [siehe Hinweis am Anfang der Krankheitsgruppe D37
048]

Kapitel III:

Krankheiten des Blutes und der blutbildenden Organe sowie bestimmte Storungen mit Beteiligung des
Immunsystems

(D50-D90)

DEO-D53  alimentare Andmien

DEE-DEY  Hamaolytische Anamien

DE0-DE4  Aplastische und sonstige Anamien

DE5-DE9  Koagulopathien, Purpura und sonstige hamaorrhagische Diathesen
D70-D7?  Sonstige Krankheiten des Blutes und der blutbildenden Organe

InI=inninint COectkirmmrmte CFSeiimmceim ¥ Oereihimrimm Aeme Tt 1mes e F e e =



Introduction

Why ontologies matter for medicine

e (Create taxonomies of natural kinds
— classify instances in the world
— basic for health statistics

— exemplified in disease & procedure classification systems



Thanks: Christopher Chute, Mayo Clinic



Introduction

Medical Subject Headings

|«-»- 00 adlmeadd

'i

National Library of Medicine - Medical Subject Headings
2006 MeSH
MeSH Descriptor Data

Return to Entry Page

|MeSH Heading |Staphylococcus aureus

[Tree Number [203.510.400.790.750.100

|Annntatiun |infect10n =STAPHYLOCOCCAL INFECTIONS & do not bother to coord with 3. aureus unless particularly discussed (index IND;, DF: STAPH AUREUS

|Scope Note |Potem:ia]ly pathogenic bacteria found m nasal membranes, kin, hair follicles, and perineum of warm-blooded animals. They may cause a wide range of infections and intoxications
|A].luwable Qualifiers |CH CLCY DE EN GD GEIM IP ME PH PY RE UL VI

[Entry Version [STAPH AUREUS

[Previous Indexing  |Staphylococcus (1966-1974)

|Dn]ine Note |use STAPHYLOCOCCUS AUREUS to search MICROCOCCUIS PYOGENES 1575-91; use STAPHYLOCOCCUS 1966-74

|H.istory Note |76; was MICROCOCCUS PYOGENES see under STAPHYLOCOCCTS 1963-75; WMICROCOCCUS PYOGENES was see STAPHYLOCOCCTUS AUREUS 1976-91
[Unique ID [Do13211

MeSH Tree Structures

Bacteria [B03
Cram-Positive Bactenia [B03.510]
Gram-Posttve Coce [BO3.510.400]
Staphylococcaceas [BO3.510.400.750]
Staphvlococeus [BO3.510.400.790.750]
P Staphylococcus aureus [B03.510.400.790.750.100]

Staphylococcus epidermmdis [B03.510.400.790.750.343]
Staphylococous haemelyticus [B03.510.400.780.750.400]
Staphylococous hominis [B03.510.400.780.750.425]

Return to Entry Page Link to NIL.IM Cataloging Classification
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-
(.:: NCBI I Anti-Bacterial Agents/therapeutic use

- Bacterial Toxins/metabolism
all Databases PubMed Mucleotide Protein H - Enterotoxins/metabolism
- Exotoxins/metabolism
Search | PubMed jfm“  Femaile
MH - Humans
( Limits T Preview/Index T HiStDr‘_-f’ T Clipbuard T Details 1 MEH - Leukocidins
. MH - Male
Display |.Al:rstra|:tF'Ius | show [20 = ME  _ Middle Aged
JEILII:1\] Review: 0 m MH - Purpura, Schoenlein-Henoch/*etioclogy/microbiology/pathology
MH - Sepsis/complications/microbiology
- - MH - 5hock, Septic/etiology/pathology
[~ 1: Clin Infect Dis. 2005 Apr 1;40(7):941-7. Epub 2005 Mar MH - Staphylococcal Infections/*complications/drug

therapy/*microbiology/pathology
- Staphylococcus aureus/*iszolation & purification/metabolism
Superantigens/metabolism

Comment in:
Clin Infect Dis. 2005 Apr 1;40(771:948-50.

Purpura fulminans due to Staphylococcus aureus. chid due 1o Fanton-valentl

¢ Staphylococcal purpura full
Kravitz GR, Dries D], Peterson ML, Schlievert PM.

p Purpura fulminans in a chil
producing Staphylococcus

BACKGROUND: Purpura fulminans is an acute iliness commonly associated with meningococcemia or invasive _ , [Clinical aspects o

streptococcal disease, and it is typically characterized by disseminated intravascular coagulation (DIC) and purpuric

skin lesions. In this article, we report the first 5 cases (to our knowledge) of purpura fulminans directly associated with

St. Paul Infectious Disease Associates, St. Faul, Minnesota, USA.

Staphylococcus aureus strains that produce high levels of the superantigens toxic shock syndrome toxin-1 (TSST-1), k Menstrual toxic sh
staphylococcal enterotoxin serotype B (SEB), or staphylococcal enterotoxin serotype C (SEC). METHODS: Cases were case report and review.

identified in the Minneapolis-5t. Paul, Minnesota, metropolitan area during 2000-2004. 5. aureus infection was

diagnosed on the basis of culture results, and susceptibility to methicillin was determined. The ability of the isolated

organisms to produce TSST-1, SEB, SEC, and Panton-Valentine leukocidin (PVL) was determined. TSST-1, SEB, and SEC Cited by 9 PubMed Central a
levels were also quantified after in vitro growth of the organisms. RESULTS: In 2 of the 5 cases, the infecting 5. aureus

strain was isolated from the blood cultures. In 2 of the 5 cases, the infecting 5. aureus strain was isolated only from " Pathogenesis of v
the respiratory tract, indicating that purpura fulminans and toxic shock syndrome resulted from exotoxin and/or other

host factors, rather than septicemia. One of these latter 2 patients also had necrotizing pneumonia, and the isolated

S. aureus was a methicillin-resistant strain that produced both SEC and PVL. Only 2 of the 5 patients survived, and 1 » Superantigen profile of Sta
of the survivors received activated protein C. CONCLUSIOMNS: Staphylococcal purpura fulminans may be a newly steroid-resistant atopic de
emerging illness associated with superantigen production. Medical practitioners should be aware of this illness. » Alpha and beta chains of h

PMID: 15824883 [PublMed - indexed for MEDLINE] aureus exotoxins.

Recent Activity

Bserl 3 9GO LS EFHHE LA BRI @O® I J0OCEHS® L o »[®2ccsh.- Caee | [2]6 Mooso.o| #] en







Introduction

Why ontologies matter for medicine

e (Create taxonomies of natural kinds
— classify instances in the world
— basic for health statistics

— exemplified in disease & procedure classification systems

e Creating common vocabularies / terminologies
— normalization of word meanings
— annotation of research data

— facilitate document and fact retrieval
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Why ontologies matter for medicine

] i set theor
e (Create taxonomies of natural kinds extensiona>llity
— classify instances in the world real things

— basic for health statistics

— exemplified in disease & procedure classification systems

: : : linguistics
e (Creating common terminologies

intensionality

— normalization of word meanings concepts
— annotation of research data

— facilitate document and fact retrieval
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SNOMED: Development

ontological
principles

CTV3
Context
Model
logic-based
descriptions SNOMED
im UMLS
multiaxial

nomenclature of
pathOIOQy whole medicine

nomenclature

1965 %0 1975 1980 %1985 1990 1995 2000 2005

1 1 1 1 1 1 1 1
SNOP SNOMED SNOMED II SNOMED 3.0 SNOMED 3.5 SNOMED RT SNOMED CT




SNOMED CT

e "“Standardized Nomenclature of Medicine - Clinical Terms”

e Comprehensive clinical terminology
( > 300,000 representational units)

e Devised to represent the meaning of clinical terms for whole
range of health and clinical care

e Increasingly guided by ontological design principles

e Using a formal language: (Basic) Description Logics EL.:
— equivalence ( =) , subsumption ( £ )

— existential role restriction ( 3 ), conjunction ( n )

Stefan Schulzz: SNOMED CT
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SNOMED CT as a controlled vocabulary

Parent{s):

(Sefect 3 parent to make it the "Current Concept'.)
Entire limb {body structure’
Upper limb structure (body structure

z.Zt.
311 000
concepts

Current Concept:
Entire upper limb (body structure)

Child(ren):

(W=2) (Select a child to make it the "Current Concept™.)
Entire left upper extremity (body structure)
Entire right upper extremity (body structure)

links medical terms including synonyms
and translations to language-

independent concepts

Current Concept:
Fully Specified Mame: Entire upper limb [(body structure)
ConceptId: 182245002

Defining Relationships:
Fs & Entire limb (bady struct

Fs & Upper limb structure (b 732 OOO
engl. terms

Qualifiers:

acts

Wiew Clualifying Charactenstic

Descriptions {Svnonyms):
Preferred: Entire upper limb
SYnOonyn: Upper limb
Synonyn: UL - Upper limb
Synonym: Armm region

Synonym: A

Fully Specified Mame: Entire upper limb (bady structure)

Stefan Schulzz: SNOMED CT
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SNOMED CT as a formal system

Pﬁrent(s).' R . ) hierarchies: urrent Concept:
{ .'E SD36 AR (G . i .E T ) Strlct Fully Specified Mame: Appendicitiz [disorder)
Disorder of appendix {(disorder) FonceptId: 24400008

Inflammation of large intestine {disorder}) SpeCialization

(iS- a) efining Relationships:
Current Concept: Is a Dizorder of appendix (disorder)
Appendicitis (disorder) Isa Inflarmrnation of large intestine (disorder)
Group 1

Associated morphkology (attribate) Inflarmmnation (morphologic abnormnality]

Ch”ld(ren)" Finding site {atiribute) Appendix structure (body structure’)
{v=13) (Select 3 child to make it the "Current Concept™.)

There are 5 Retired Children. Show Retired Children

Acute appendicitis (disorder)

Amebic appendicitis (disorder)

Appendicitis of a pelvic appendix {disorder’
Atypical appendicitis (disorder)

Catarrhal appendicitis {disorder)

Chronic appendicitis (disorder’

Qualifiers:
Yiew Cualifying Characteristics and Facts |

Descriptions (Svnonvms )

Preferred: Appendicitis
Complicated appendicitis (disaorder) Fully Specified Mame: Appendicitis (disorder]
Focal appendicitis (disorder) SYnonym:

Stefan Schulz: SNOMED CT



SNOMED CT as a formal system

Parent(s): Current Concept:
{Select 2 parent to make it the "Current Concept".)

Fully Specified MName: Appendicitiz (disorder)

Disorder of appendix (disorder) Conceptld: A TS

Inflarmmation of large intestine {disorder)

Defining Relationships:

Current Concept: Isa Dizorder of appendix (disorder)
Appendicitis (disorder) Isa Inflarmrnation of large intestine (disorder)
Group 1
. srociated morphology (attribuate) Inflarmmnation (mmorphologic abnormmality]
Ch”ld(ren)" %ﬁnd’iﬂg site (atiribute) Appendix structure (body structure]
{v=1F) (Sefect a child to make it the "Current Concept™.)
There are 5 Retired Children. Show Retired Children
Acute appendicitis {disorder? Qualifiers:

Amebic appendicitis (disorder)
Appendicitis of a pelvic appendix (disorde

Yiew Qualifying C

Atvnical annendicitis fdisorder? Re|at|OnS (AttrlbuteS) ZB
S . - \ o Associated morpholo
/I‘eStI‘ICtIOI’]S based on simple description |Pescriptions (72> 0= ALY
P Preferred: Finding site
- Fully Specified Manj .
OgIcs. o (50 relation types)

Cl - Rel-C2 interpreted as: . /
vx: instanceOf(x, C1) =
K Fy: instanceOf(C2) A Rel(x,y)

/

Stefan Schulz: SNOMED CT
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SNOMED CT als formales System

Current Cancept:
Fully Specified Mame: Entire upper limb (body structure)

ConceptId: 182245002

Defining Relationships:
Fs 3 Entire limb (body structure)
Fs 3 Upper limb structure (body structure)

defined vs. primitive
concepts

V

Current Concept:
Fully Specified Name: Appendicitiz (disorder)

ConceptId: 74400008

Defining Relationships:

Isa Cisorder of appendix (disarder]
Isa Inflamration of large intestine (dizarder)
Group 1

Associated morphology (attribate) Inflamronation (morphologic abnormality]
Finding site {attribute)

7

Qualifiers:
Yiew Cualifying Characteristics and Facts |

Appendix struckure (body structure)

Descriptions {(Svnonvms )

Preferred: Appendicitis

Stefan Schulz: SNOMED CT
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Deficit of previous non-formal
SNOMED versions

Beschreibungen desselben
D5-46100 Appendicitis, NOS Sachverhalts sind nicht
aufeinander abbildbar
G-A231 Acute
e Aneinanderreihung von
Konzepten und Relationen
M-41000 Acute inflammation, NOS nicht
G-C006 In eindeutig interpretierbar
T-59200 Appendix, NOS
G-A231 Acute
M-40000 Inflammation
G-C006 In
T-59200 Appendix, NOS

SNOMED INTERNATIONAL
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Ontological commitment

e "“Agreement about the ontological nature of the entities
being referred to by the representational units in an

ontology” (modified definition following Gruber 93)

e Formal ontologies: subsumption and equivalence statements

are either true or false

e Problem: change of truth-value of axioms and sentences

according to resulting competing interpretations
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Tonsillectomy
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SNOMED CT Examples

1. Tonsillectomy planned =
7 rg.( 7 associatedProcedure. Tonsillectomy 1
7 procedureContext.Planned 7
7 subjectRelationshipContext.SubjectOfRecord r7
7 temporalContext. CurrentOrSpecifiedTime)



SNOMED CT Examples

1. Tonsillectomy planned =
7 rg.( 7 associatedProcedure. Tonsillectomy 1
7 procedureContext.Planned 7
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7 temporalContext. CurrentOrSpecifiedTime)



SNOMED CT Examples

1. Tonsillectomy planned =
7 rg.( 7 associatedProcedure. Tonsillectomy 1
7 procedureContext.Planned 7
7 subjectRelationshipContext.SubjectOfRecord r7
7 temporalContext. CurrentOrSpecifiedTime)

2. Denied tonsillectomy =

Tonsillectomy 1 3 Priority.Denied
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Overriding aorta

Pulmonic
valve
stenosis

ventricular
septal defect

\ g

Right ventricular
hypertrophy
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Tetralogy of Fallot

Normal heart Tetralogy of Fallot
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stenosis
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SNOMED CT Examples

3. Tetralogy of Fallot =

PulmonicValveStenosis r1 VentricularSeptalDefect r7
OverridingAorta r1 RightVentricular hypertrophy



SNOMED CT Examples —
every instance of
( “Tonsillectomy
planned” implies some
1. Tonsillectomy planned = \__ ltonsillectomy”

@g. (CE’)associa tedProcedure. Tonsillectomy 17
7 procedureContext.Planned 7
7 subjectRelationshipContext. Subj

“every denied
tonsillectomy is a
tonsillectomy”

7 temporalContext.CurrentOrSpeci

2. Denied tonsillectomy@
Tonsillectomy 1 3 Priority.Denied (

“every Fallot is also
a Pulmonic Valve

3. Tetralogy of FalIot@ A
PulmonicValveStenosis r1 VentricularSeptaiDerec

OverridingAorta r1 RightVentricular hypertrophy



Discussion

Problems

e The negation of a process is a
specialization of this process

e A plan is defined such as its
realization is implied
o A (definitional) proper part of

a compound entity is its
taxonomic parent




Discussion

Proper parts of taxonomic parents ?

Example from Harold Solbrig

ASD PV

S RVH OA
P E O B

Red Light Yellow Light Green Light

Tetralogy of Fallot Traffic Light



Discussion

Relevance

e The three examples are not accidental errors - they
represent systematic architectural patterns of SNOMED CT

— for 50,000 procedure concepts, “"denied” subconcepts can be
created

— hundreds of concepts have properties like “planned”,
“suspected” or “known absent” in their definition

- 77,000 “procedure” or “finding” concepts have their constituent
parts as parent concepts (side effect of role group constructor)
e Hypothesis: they represent different and competing
ontological commitments strongly influenced by the practice
of clinical coding and documentation



Discussion

Alternative interpretations ?



Alternative interpretation (I)

Information
~peyy 200M PLANNER Artifact
OR # | Sched Patent |PatRm Procedurs & Romarks Surgeca Atlending | Anesthetist ‘An.Tyo. ___MNurse T vl
4 |7:30| #388827 |1024] BIl. Tonsillectomy AB OB AR Int
8:15| #445321 |1022| Adenoidectomy AB OB AR Int CN
4==rS= B0 #2008541+-025—Bi—Forstiectomy B B ——_eR St suspended
4 |9:45| #889881(1001| Mastoidectomy AB OB AR Int CN

LT L L e L L R R R R e R T e R R Y]

Dato: Notas:

vvvvvvvvvvvvv




Discussion

Alternative interpretation (I)

SNOMED CT concepts are instantiated by representational
artifacts as contained in an electronic patient record

— A documentation artifact of a certain kind is created for each
patient scheduled for an operation

— The class of these information artifacts includes subclasses of
information artifacts that include values such as “planned”,
“executed”, “"denied” etc.

— An expression such as 7 associatedProcedure. Tonsillectomy can
be seen representing a plan (but 7 is false anyway)

— F Priority.Denied refines the class of information artifacts but not
the class of tonsillectomies



Discussion

Alternative interpretation (I)

Extension of “"Tonsillectomy” includes extension of "Denied
Tonsillectomy”: FALSE




Discussion

Alternative interpretation (I)

Extension of “"Record of Tonsillectomy” includes extension of
“"Record of Denied Tonsillectomy”: TRUE




Discussion

Alternative interpretation (II)

SNOMED CT concepts are instantiated by patients or
clinical situations.

— Pulmonic Valve Stenosis stands for “Patient with a pulmonic
valve stenosis”

— Tetralogy of Fallot stands for “Fallot Patient”

— All Fallot patients are also patients with pulmonic valve
stenosis because every instance of Tetralogy of Fallot has one
instance of pulmonic valve stenosis as part

e Consequence:

— Finding and procedure concepts extend to classes of patients
but not to classes of findings or procedures



Discussion

Alternative interpretation (II)

Extension of “"Pulmonic Valve Stenosis” includes extension of
“Tetralogy of Fallot”: FALSE




Discussion

Alternative interpretation (II)

Extension of "Patient with Pulmonic Valve Stenosis” includes
extension of "Patient with Tetralogy of Fallot”: TRUE
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Discussion

Alternative interpretation (II)

Extension of “"Situation with Pulmonic Valve Stenosis” includes

extension of "Situation with Tetralogy of Fallot”: TRUE




Conclusions

Conclusions

e SNOMED CT’s ontological commitment is heterogeneous

e SNOMED CT's alternative interpretations are implicit, thus
leaving burden of interpretation to the user.

e The alternative interpretations reflect clinicians’ reasoning
patterns

e SNOMED mixes elements of an ontology with elements of
information models (information artifacts)

e Use of SNOMED CT as an ontology depends on agreement
about its ontological commitment
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