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Introduction: The research project

Knowledge Management of medical protocols in oncology

Multidisciplinary research project with

experts in oncology from the centre Alexis Vautrin (Nancy);

researchers in psycho-ergonomics of the Laboratoire d’ergonomie du
CNAM (Paris);

researchers in informatics from the Orpailleur research group of the
Loria (Nancy);

members of the health network Oncolor (Lorraine region).

Main decision problem studied in the project: treatment of the breast
cancer without metastasis.

The decision is based on a protocol.
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KR in
A formalism inspired from object-based representation formalisms and

description logics

In this formalism, a concept C represents a set of individuals CZ,
for an interpretation 7.

Building blocks: primitive concepts and numerical intervals

A class of patients is represented by a defined concept based on
— functional role restriction and
— conjunction

small-int-tumour = (size : [0;4] MM localisation : internal)

WA40_g0SIT = (sex : female MM age : [40, 80]

M tumour : small-int-tumour)
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A formalism inspired from object-based representation formalisms and

description logics

In this formalism, a concept C represents a set of individuals CZ,
for an interpretation 7.

Building blocks: primitive concepts and numerical intervals

A class of patients is represented by a defined concept based on
— functional role restriction and

— conjunction

A treatment is represented by a primitive concept

treatment

e

chemotherapy

|

FEC50 FEC100 mastectomy

=

partial-mastectomy

surgery

hormonotherapy radiotherapy

T T I ]

axilary-node-dissection ovariectomy tamoxifen  50Gy

R

radical-mastectomy
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KR In

A formalism inspired from object-based representation formalisms and

description logics

In this formalism, a concept C represents a set of individuals CZ,

for an interpretation 7.

Building blocks: primitive concepts and numerical intervals

A class of patients is represented by a defined concept based on

— functional role restriction and
— conjunction

A treatment is represented by a primitive concept

A protocol can be defined by a set of rules R = (CP — Ttt) where
— CP represents a class of patients and

— Ttt represents a treatment.

R means that, for any patient of CPZ, a treatment of Ttt? is proposed by

the protocol.
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Decision Support and Knowledge Management in Oncology using Hierarchical Classification — p. 5



Reasoning in

e The reasoning is based on the subsumption relation between concepts:
CCD iff foreveryZ, ¢ CD?

e [ is a partial ordering that allows to organise a set of concepts
representing classes of patients, including T, in a hierarchy H:

for CP; and CPsy in H, CP; L CPy iff CP; _>i:-£ CPsy

Decision Support and Knowledge Management in Oncology using Hierarchical Classification — p. 5



Reasoning in

e The reasoning is based on the subsumption relation between concepts:
CCD iff foreveryZ, ¢ CD?

e [ is a partial ordering that allows to organise a set of concepts
representing classes of patients, including T, in a hierarchy H:

for CP; and CPsy in H, CP; L CPy iff CP; H%‘k{ CPsy

e If tgt is a concept representing a patient, the hierarchical classification
of tgt in H highlights the concepts CP of H such that tgt C CP.

Decision Support and Knowledge Management in Oncology using Hierarchical Classification — p. 5



Reasoning in
The reasoning is based on the subsumption relation between concepts:
CCD iff foreveryZ, ¢ CD?

C is a partial ordering that allows to organise a set of concepts
representing classes of patients, including T, in a hierarchy H:

for CP; and CPsy in H, CP; L CPy iff CP; H%‘k{ CPsy

If tgt is a concept representing a patient, the hierarchical classification
of tgt in H highlights the concepts CP of H such that tgt C CP.

Then, the treatments associated thanks to protocol rules with these
concepts CP are returned:

tgt  tgt CCP CP — Ttt

Ttt is proposed to tgt

Decision Support and Knowledge Management in Oncology using Hierarchical Classification — p. 5



Reasoning in
The reasoning is based on the subsumption relation between concepts:
CCD iff foreveryZ, ¢ CD?

C is a partial ordering that allows to organise a set of concepts
representing classes of patients, including T, in a hierarchy H:

for CP; and CPsy in H, CP; L CPy iff CP; H%‘k{ CPsy

If tgt is a concept representing a patient, the hierarchical classification
of tgt in H highlights the concepts CP of H such that tgt C CP.

Then, the treatments associated thanks to protocol rules with these
concepts CP are returned:

tgt  tgt CCP CP — Ttt

Ttt is proposed to tgt

Algorithm: depth-first search in H.

Decision Support and Knowledge Management in Oncology using Hierarchical Classification — p. 5



Example of protocol representation

For a woman with N = —, RH = + and tumour grade = I:
age< 357
% &
tumour size < 1.cm? age< 707

I 7 X

(chemotherapy of level 1) (ﬂO chemother ap@
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Example of protocol representation

For a woman with N = —, RH = + and tumour grade = I:
age< 357
% &
tumour size < 1.cm? age< 707
(chemotherapy of level 1) (no chemotherap@

Introduction of primitive concepts:

any-boolean CT true C any-boolean false O any-boolean
any-grade CT grade-1I C any-grade
any-treatment CT level-1-chemotherapy C any-treatment

no-chemotherapy E any-treatment
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Example of protocol representation

For a woman with N = —, RH = + and tumour grade = I:
age< 357
% &
tumour size < 1.cm? age< 707
(chemotherapy of level 1) (no chemotherap@

Introduction of defined concepts:

WN_RH,G; = (sex : female I N: false N RH: true
M tumour : grade : grade-1I)

Acss = WN_RH, Gy I (age : [0,35])

A~35 = WN_RH, G M (age : |35, +0oc])

T>1 = A<3s 1 (tumour : (size : [1;400[))

A>70 = As35 11 (age : [70, +00)
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Example of protocol representation

For a woman with N = —, RH = + and tumour grade = I:
age< 357
% &
tumour size < 1.cm? age< 707
(chemotherapy of level 1) (no chemotherap@

Introduction of protocol rules:

Ry = (T>1 —> level-1-chemotherapy)

Ry = (A>70 — no-chemotherapy)
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The Kasimir user interface

23 Kasimir 3.0

Traitement d'un carcinome Version floue

mammaire infiltrant

Réfarantial du traitement d'un carcindime marmmaire Infilfrant, Patiente, dgée de 16 a 75 ans, tume
stadle locoregional, operable dembiee, Traltermnent cornplamentalre, sulte 4 une chirlgle non
consersatice, I ny a pas ey de chimiotherapie pré-operatoine, ia tallie de la tumewr inférieure 3 4 |

regional . . . .
berges sont saines, au molns un gangiion estenvahi’

# Indication de radiothérapie de la paroi et des chaines ganglionnaires sus-claviculaire et
Tumeur opérable d'emblées mammaire interne.

(T1 T2 T3 etiou NO N1)
poreur de receptewrs hormaonaws, ity a enire 1 et 3 panglions envahls, | ia patiente est ménopausd

# Indication de chimiothérapie, 6 cures de FEC 60 a 100 {ou éguivalent) et hormonothér apie [

Traitements . ~
Tamoxiféne pendant au moins 5 ans.

complémentaires
post-opératoires

Age: 50

~

Localis ation Inf Int,
Localisation : b \)

Patiente ménopausée: ® pui| () Non ‘

‘ Chirurgie effectue : O Traitement conservateur @ Traitemert non conserwateur ‘

Chimiothérapie pré-operatoire : () Oui @ Hon ‘

Taille histologique de latumeur: 08 C

‘ Mombre de ganglions envahis: 2 —v
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Editing and maintenance of knowledge

e Use of the PROTEGE system to edit protocols.

e Use of the reasoner, connected with PROTEGE, to avoid
editing mistakes.
— Detection of equivalent concepts

W>16 = (sex : female [ age : [16, 4+00])
W15 = (sex : female M age : |15, +0o0|)

— Detection of mismatches between
x The hierarchy declared in PROTEGE

x The hierarchy calculated in

e Two hierarchy visualisation modules connected with PROTEGE:
and HYPERTREE
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F-Breast Protégé-2000 (E

Project Window Help *F Paletuvier

stall',Protegel.9_jdk1.4'projects’Protocols'Breast.pprj}

Palétuvier

=10l x]

o=@ =R

Patientwith a metastatic tumour ‘

Omega

Fatient with a non-metastatic tumour

# Paletuvier

Wiomman of 20y or less

Warman

Woman of 16y ar moare

Lasttreatment is a chemotherapy or a radiotherapy ‘

Woman between 40y and S0y ‘

Other treatment is farseen

Last treatment is a surgery

Mo other treatment forseen
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‘F-Referentiel_¥4 Protégé-2000 (E:\install\Protegel.9_jdk1.4'projects'tempo’Referentiel_¥4.ppri) gl x|
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G [
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K comparison of protocol versions

e iven: two versions of the protocol
- . before updating
— . after updating

—  Two hierarchies organising classes of patients , possibly related
with treatments.
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e iven: two versions of the protocol
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K comparison of protocol versions

e iven: two versions of the protocol
- . before updating
— . after updating
—  Two hierarchies organising classes of patients , possibly related
with treatments.
e | | enables to distinguish:
—  hat is obsolete: the concepts representing the classes of
patients appearing in but not in

— hatis new: the concepts  representing the classes of patients
appearing in but not in

— The classes of patients  appearing in both and , but
associated with di erent solutions

— hatis . the rest

e | | is used during an editing session:

— . the protocol at the beginning of the session
— . the protocol at the current time
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et 1and 5 be the following following concepts:

1 =(sex:female Mtmor:(s e:| |))

o= (sex:female Mtmor:(s e: ]| )

They are assumed to be related to di erent treatments:
Ri=( 1 — Ttty) Ro =( o —> Ttty) with Ttt; = Ttto
et tgt, be the following patient:

tgt = (sex : female M age : [56,56] Mt mo r:(s e:] D)

classical reasoning:

since tgt 1 and tgt 9

Ttt; is proposed but not treatment Ttts
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classical reasoning:

since tgt 1 and tgt o

Ttt; is proposed but not treatment Ttto

reasoning:

both treatments are proposed, with a preference for Ttt;
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o fu y reasoning is based on
and
® Uu Yy concepts:
— concepts that are interpreted by fu vy sets

— In , the fu iness is introduced by substituting intervals by
fu vy sets

| p—|
| — |

~
L — |
—
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fu y reasoning is based on

and

y concepts:

concepts

In
fu vy sets

that are interpreted by fu vy sets

, the fu iness is introduced by substituting intervals by

y subsumption:

()

is a fu

|

1]
i cation of

(7):1
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fu y reasoning is based on

and
y concepts:
concepts that are interpreted by fu vy sets
In , the fu iness is introduced by substituting intervals by
fu vy sets

y subsumption:

(. ) [ 1

isa fu i cation of

y reasoning:

tgt (p ,tgt) =  Sol(p ) is a solution of p
Sol(tgt) = Sol(p ) isan solution of tgt
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fu y reasoning is based on

and
y concepts:
concepts that are interpreted by fu vy sets
In , the fu iness is introduced by substituting intervals by
fu vy sets

y subsumption:

(. ) [ 1

isa fu i cation of

y reasoning:

tgt (p ,tgt) =  Sol(p ) is a solution of p
Sol(tgt) = Sol(p ) isan solution of tgt

lgorithm: best rst search of the hierarchy  according to ( ,tgt).
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The fu y Kasimir user interface
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e Towards a emantic eb portal for oncology
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Ongoing researches of the pro ect

e Towards a emantic eb portal for oncology
— Translation of representation language to ite

— emantic portal architecture with services, ontologies, etc.

e rotocol adaptation

— Useful when the straigthforward application of the protocol raises
problems e.g., contraindications .
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Ongoing researches of the pro ect

e Towards a emantic eb portal for oncology
— Translation of representation language to ite

— emantic portal architecture with services, ontologies, etc.

e rotocol adaptation

— Useful when the straigthforward application of the protocol raises
problems e.g., contraindications .

— esearches for adaptation knowledge acquisition for

x supervised
*x automatic
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