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Context (2/3)

Chemotherapy course
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In this theoretical cycle of 21 days, the following molecules are administrated :

Cetuximab M

day 1 at 400 mg/m?

day 8 and 15 at 250 mg/m?
Carboplatine

day 1at5mg @
Placlitaxel

day 1, 8 and 15 at 80 mg/m?



Context (2/3)
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Context (3/3)
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Context (3/3)

Chemotherapy knowledges in clinical datawarehouses
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This knowledge:
* remains unexploited 7
* not directly available
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Chemotherapy knowledges in clinical datawarehouses
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ChemoOnto structure, an ontology to... (0/3)
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ChemoOnto structure, an ontology to... (1/3)
Represente the complexity of chemotherapy course
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ChemoOnto structure, an ontology to... (1/3)
Represente the complexity of chemotherapy course
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ChemoOnto structure, an ontology to... (1/3)
Represente the complexity of chemotherapy course
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ChemoOnto structure, an ontology to...

Link to other knowledge models : the Time Ontology
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ChemoOnto structure, an ontology to...

(2/3)
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OntoTox structure, an ontology to... (1-2/3)

Qualify toxicities and link to other knowleéjége models

== ® =
S =B na =
= -01- Bob
S report 65 2021-01-01 Questionnaire 24 2021-02-01
S
o
x d d d
2 o e nmo Effets Lo Toxicité | Sévérité
E amod case indésirables
o o
X avait révélé  une WSophagite peptique  de grade I NaSh cutané 1 ' sthénie GRADE 4
=
< MEDICAL
& SR TERMINOLOGIES
- PROV-O -« A S id_f‘axtrac,te_thox
~; CLASSES" | Asthénie
id_extracted_tox S iqﬁe;;tﬂagﬂfgaté?x /
“oesophagite” ot
£ isNeg False tox:Patient | /
= -isHyp False -
8 -concernsPatient True a : — id_grade
c \ id_patient = id_grade = "
3 T o ‘Bob” / é/ a ‘Grade 1 |GRADE 4
0 E— —— // ‘
£ id_grade 7 ] \" N
| p |
5 “grade II" tox:Gradel v
= [ tox:ChemotherapyToxicity } ]
_,g a / tox:Grade4
.;35 tox:Grade2 ~ SubClassOf ___ W SubClassof
_ 15

Rogier, A., Coulet, A., & Rance, B. (2021, October). Using an ontological representation of chemotherapy toxicities for guiding information extraction and
integration from EHRs. In Medinfo 2021-18th World Congress on Medical and Health Informatics



ChemoOnto structure, an ontology to... (3/3)
Reasone with SWRL rules

SWRL rule :

chemtox:Patient(?pat),
chem:Cycle(?cycle),
tox:ChemotherapyToxicity(?tox),
time:ProperInterval(?p),
time:Instant(?1i),

chem: followedCycle(?pat, ?cycle),
tox:isRelatedToPatient(?tox, ?pat),
time:hasTime(?cycle, ?p),
time:hasTime(?tox, ?1),
time:inXSDDateTime(?1i,?di),
time:hasBeginning(?p, ?pbeg),
time:hasgnd(?p, ?pend),
time:inXSDDateTime(?pbeg, 7?dpbeg),
time:inXSDDateTime(?pend, ?dpend),
swrlb: lessThanOrEqual(?dpbeg, ?di),
swrlb:lessThanOrEqual(?di, ?dpend)
-> time:inside(?p, ?1)

tlme Properlnterval

2004-01-15 = N ';\
|
|

2004-01-08 | \\
2004-01-03
2004-01-01

|
| Actual cycle | 1 X T Questionnaire 24 2004-01-09

Toxicité Sévérité

[chemtox:Patient}

:

a

>¢\sthénie | GRADE 4

id_pétient
‘Bob”

chem:Cycle

] id_extracted_tox
‘ 2004-01-09 “Asthénie”

|
I

/

ID_CYCLE1_1465 /
{chem:Administration} -
a— id_grade
‘ *GRADE 4"
T ‘
a

- |
ID_admPaclitaxel3 —— _— *
ID_admPaclitaxel2 —— " ///— ROM_ING_ Ltox:ChemotherapyToxicity}
_ID_admPaclitaxell —— ] Paclitaxel_ID ox:Grade4
ID_admCetuximab2 — / ROM_ING_

ID_admCetuximabl —— / Cetuximab_ID P 6

ROM_ING_ . _ -
ID_admCarboplatinel — Carboplatine_ID tox:Grade SubClassOf



Relevance of using ontologies to represente chemotherapy

reSponses
‘é\mzlgsg"irelg o ChemoOnto OntoTox

-agreing on a specific model -agreing on a specific model

-representing actual and theoretical -qualifying chemotherapy toxicity and their
1.Representing treatment regimens severity
CompleXity  chem:TheoAdministration | |  chem:Administration | | tox:ChemoterapyToxicity |

[ chem:TheoCycle J [ chem:Cycle } { tox:Grad }
[ chem:Line }

-representing time with the Time -encoding data provenance with PROVO
2.Linking to other Ontology -normalizing toxicity extractions with medical
knowledge -representing drugs with Romedi ontologies
models [ time:Properinterval } Ing‘::;?gr"ts MEDICAL GG

TERMINOLOGIES CLASSES

3.Reasoning

Levegaring temporal reasoning rule to enriche chemotherapy knowlegde
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ASC emoC O 10 O AllO ChemoOnto
Classes representing | #instances
=y = theorethical regimens
TheoAdministration
& ° TheoCycle
ChemoOnto OntoTox :
Classes representing | #instances Classes #instances
> actual treatment
= __ ] ChemotherapyToxicity
Administration
Toxicity evaluated as absent
Cycle . . cen -
‘ Toxicity evaluated with its
oOnto OntoTo Line Severity
time:inside object property #instances
Toxicity instant indentified within a cycle interval 3 0
Toxicity evaluated as absent instant indentified within a cycle interval 5 66

Toxicity evaluated with its severity instant indentified within a cycle interval



ASEe omooOnto Io 3 ATI0 ChemoOnto
Classes representing | #instances
=y = theorethical regimens
TheoAdministration
& ° TheoCycle
ChemoOnto OntoTox :
Classes representing | #instances Classes #instances
> actual treatment
= __ ] ChemotherapyToxicity
Administration
Toxicity evaluated as absent
Cycle . . cen -
‘ Toxicity evaluated with its
oOnto OntoTo Line Severity
time:inside object property #instances
Toxicity instant indentified within a cycle interval 3 0
Toxicity evaluated as absent instant indentified within a cycle interval 5 66

Toxicity evaluated with its severity instant indentified within a cycle interval



Conclusion

Why using ontologies ? ChemoOnto OntoTox
-agreing on a specific model -agreing on a specific model
1.Repbresenting comblexit -representing actual and theoretical  -qualifying chemotherapy
-~ep 9 P y treatment regimens toxicity and their severity
-representing time with the Time -encoding data provenance with
_ Ontology PROVO

with medical ontologies

Levegaring temporal reasoning rule to enriche chemotherapy

3.Reasoning knowlegde

Overlooks :
-Studying chemotherapy responses with ChemoOnto and OntoTox
-Exporting models in other hospitals
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Thank you !

{ |
Alice RoGIER, Adrien couLET, Bastien RANCE

alice.rogier@inserm.fr

ChemoOnto GitHub:
https://github.com/TeamHeka/ChemoOnto

Presenting poster A-061
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SELECT ?tox_id ?tox_label ?tox_grade type ?tox_day ?tox_date ?cycle_id ?cycle label ?

cycle_num ?cycle_startdate ?type cui ?gst
{
?tox_id rdfs:label ?tox_label.
?tox_id tox:hasGrade ?tox_grade.
?tox_grade a ?tox_grade_type.
?tox_id time:hasTime ?tox_day.
?tox_id a ?type_cui.
?tox_day time:inXSDDate ?tox_date.
?cycle_id time:hasTime ?cycle int.
?cycle_id rdfs:label ?cycle_label.
?cycle_id chem:hasCycleNum ?cycle_num.
?cycle_int time:inside ?tox_day.
?cycle_int time:hasBeginning ?cycle_beg.
?cycle _beg time:inXSDDate ?cycle_startdate.
FILTER( STRSTARTS(STR(?tox_grade type),str(tox:)))
FILTER( STRSTARTS(STR(?type_cui),str(pcui:)))
FILTER(?cycle_id=<http://chemonto.owWl/#CYCLE_ 2198 xxxxxxx_2017-08-22_2>)

}
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J.L. Warner, et al.

Journal of Biomedical Informatics 96 (2019) 103239

Fig. 1. OHDSI Oncology CDM Extension Proposal data model. HemOnc oncology drug regimen concepts should be assigned in the episode_object_concept_id column

of the EPISODE table. FK: foreign key; PK: primary key.

Warner, J. L.; Dymshyts, D.; Reich, C. G.; Gurley, M. J.; Hochheiser, H.; Moldwin, Z. H.; Belenkaya, R.; Williams, A. E.; Yang, P.
C. HemOnc: A New Standard Vocabulary for Chemotherapy Regimen Representation in the OMOP Common Data Model.

Journal of Biomedical Informatics 2019, 96, 103239. https://doi.org/10.1016/}.jbi.2019.103239.
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. . 1
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episode_source_value DRUG_EXPOSURE ]
FK episode_source_concept_id | > b % Z HPK | drug_exposure_id J
CONCEPT ]
1} PK concept_idJ
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FAIR principles SPHN RDF Schema SPHN compliant data

F1 Unique identifier URIs for data elements and for external terminologies URIs for data instances

F2 Rich metadata Metadata for data elements Administrative and descriptive metadata

E3 Linking data and . .

metadata SPHN RDF properties SPHN RDF properties

F4 Metadata searchable Schema dereferenceable on the web (open access) Administrative metadata is searchable within

a project (restricted access)

Al.1 Open communication
protocol

HTTPS protocol

SPARQL queries

A1l.2 Authentication
protocol

SWITCH edu-ID to access the projects
B-space on BioMedIT

A2 Long term availability

Available on the website and GitLab

Depends on the data provider and project
agreement

I1 Knowledge
representation

RDF

RDF

I2 Controlled vocabulary

Meaning binding to SNOMED CT and LOINC Defined list
of allowed value sets

Mapping between local codes and standards

I3 Linked data

SPHN and standard RDFS/OWL properties (i.e.,
rdfs:domain, rdfs:range, owl:equivalentClass,
owl:Restriction)

SPHN RDF properties

R1.1 Data usage licence

CCBY 4.0

Individual datasets have their own licence

R1.2 Detailed provenance

Concepts and properties to represent administrative
metadata (e.g. extraction datetime, data provider institute)

Administrative and descriptive metadata (e.g.
extraction datetime, data provider institute)

R1.3 Community standards

SKOS, Dublin Core (e.g. skos:note, dc:description, detitle,
dct:license)

Table 1. FAIR principles satisfied in the SPHN RDF Schema and data.

'[ouré, V.; Krauss, P.; Gnodtke, K.; Buchhorn, J.; Unni, D.; Horki, P.; Raisaro, J. L.; Kalt, K.; Teixeira, D.; Crameri, K.;
Osterle, S. FAIRIfication of Health-Related Data Using Semantic Web Technologies in the Swiss Personalized Health 24
Network. Sci Data 2023, 10 (1), 127. https://doi.org/10.1038/s41597-023-02028-y.
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Toxicity extraction processes

Free text Table Questionnaire
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g —_—
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- B &) =)
Entity recognition : Context detection:
A : toxicity ------- | : 4,038 toxicity term dictionary negation
T hypothesis
: grade ------- (.*) . regular expression family

1: Link between entities with dependency parsing 32



Results for 330 lung cancer patients
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30000:20000/19000: 0 Toxicity (UMLS concept) per-patient and per-month 33

Source intersection sets between the three sources
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