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Context (1/3)
Chemotherapy treatment action and responses

Created by Lucas Helle
from the Noun Project

Anti-cancer drugs are cytotoxic molecules

Chemotherapy responses

Created by Lucas Helle
from the Noun Project

Created by Lucas Helle
from the Noun Project

Created by Lucas Helle
from the Noun ProjectTumor size 

Toxicity event 

Chemotherapy action

Killing tumor cells 
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Context (2/3)
Chemotherapy course

Created by WEBTECHOPS LLP
from the Noun ProjectPatient-dependant 

Multidisciplinary 
Team MeetingCreated by Sunardi

from the Noun ProjectStandard 
Regimens list

80
400
5

80
250

80
250

Theoretical 
cycle

Days

Example : Regimen 465 given to ENT cancer patients

In this theoretical cycle of 21 days, the following molecules are administrated :
● Cetuximab 

day 1 at 400 mg/m² 
day 8 and 15 at 250 mg/m²

● Carboplatine 
day 1 at 5 mg

● Placlitaxel
day 1, 8 and 15 at 80 mg/m²
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Context (2/3)
Chemotherapy course

Created by WEBTECHOPS LLP
from the Noun ProjectPatient-dependant 
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cycle

Days

Example : Regimen 465 given to ENT cancer patients

In this theoretical cycle of 21 days, the following molecules are administrated :
● Cetuximab 

day 1 at 400 mg/m² 
day 8 and 15 at 250 mg/m²

● Carboplatine 
day 1 at 5 mg

● Placlitaxel
day 1, 8 and 15 at 80 mg/m²

Multidisciplinary 
Team MeetingCreated by Sunardi

from the Noun ProjectStandard 
Regimens list

Cycle 1 DaysCycle 2 Cycle 3 Cycle 4 Cycle 1 Cycle 2
Sequence 

of theoretical
 cycles

Actual lines

Line 1 Line 2
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Cycle 1 DaysCycle 2 Cycle 3 Cycle 4 Cycle 1 Cycle 2
Sequence 

of theoretical
 cycles

Actual lines

Line 1 Line 2

Anti-cancer molecule 
administrations

Questionnaires Narrative reports CHIMIO softwareClinical 
datawarehouses

Toxicity events

Context (3/3)
Chemotherapy knowledges in clinical datawarehouses
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Cycle 1 DaysCycle 2 Cycle 3 Cycle 4 Cycle 1 Cycle 2
Sequence 

of theoretical
 cycles

Actual lines

Line 1 Line 2

Anti-cancer molecule 
administrations

Questionnaires Narrative reports CHIMIO softwareClinical 
datawarehouses

Toxicity events

Context (3/3)
Chemotherapy knowledges in clinical datawarehouses

This knowledge:
● remains unexploited
● not directly available
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Cycle 1 DaysCycle 2 Cycle 3 Cycle 4 Cycle 1 Cycle 2
Sequence 

of theoretical
 cycles

Actual lines

Line 1 Line 2

Anti-cancer molecule 
administrations

Questionnaires Narrative reports CHIMIO softwareClinical 
datawarehouses

Toxicity events

Context (3/3)
Chemotherapy knowledges in clinical datawarehouses

OntoTox ChemoOnto
Ontologies
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Namespaces:
time: https://www.w3.org/TR/owl-time/
rom: https://romedi.fr
chem:https://chemonto.owl

hasTime

ChemoOnto structure, an ontology to… (0/3)

hasTime

a

https://www.w3.org/TR/owl-time/
https://romedi.fr/
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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)
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ChemoOnto structure, an ontology to… (2/3)
Link to other knowledge models : the Time Ontology 
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ChemoOnto structure, an ontology to… (2/3)
Link to other knowledge models : Romedi (incl. ATC and RxNorm)
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OntoTox structure, an ontology to… (1-2/3)
Qualify toxicities and link to other knowledge models

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

Toxicité Sévérité

Asthénie GRADE 4

Questionnaire 24 2004-01-09Actual cycle

tox:ChemotherapyToxicity

tox:Grade

tox:Grade4

id_extracted_tox
“Asthénie”

id_patient
‘Bob”

id_grade
“GRADE 4”

hasGrade

chemtox:Patient

a

SubClassOf

a

isRelatedTo

a

hasTime2004-01-09Inside

hasTime
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SWRL rule :
chemtox:Patient(?pat),
chem:Cycle(?cycle), 
tox:ChemotherapyToxicity(?tox), 
time:ProperInterval(?p), 
time:Instant(?i), 
chem:followedCycle(?pat, ?cycle), 
tox:isRelatedToPatient(?tox, ?pat), 
time:hasTime(?cycle,?p), 
time:hasTime(?tox,?i), 
time:inXSDDateTime(?i,?di), 
time:hasBeginning(?p, ?pbeg),
time:hasEnd(?p,?pend), 
time:inXSDDateTime(?pbeg, ?dpbeg), 
time:inXSDDateTime(?pend, ?dpend), 
swrlb:lessThanOrEqual(?dpbeg, ?di), 
swrlb:lessThanOrEqual(?di, ?dpend) 
-> time:inside(?p,?i)

hasTime

hasTime
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Relevance of using ontologies to represente chemotherapy 
responses
Why using 
ontologies ? ChemoOnto OntoTox

1.Representing 
complexity

-agreing on a specific model
-representing actual and theoretical 
treatment regimens

-agreing on a specific model
-qualifying chemotherapy toxicity and their 
severity 

2.Linking to other 
knowledge 
models

-representing time with the Time 
Ontology
-representing drugs with Romedi

-encoding data provenance with PROVO
-normalizing toxicity extractions with medical 
ontologies

3.Reasoning Levegaring temporal reasoning rule to enriche chemotherapy knowlegde

chem:TheoAdministration

chem:TheoCycle

chem:Administration

chem:Cycle

chem:Line

tox:ChemoterapyToxicity

tox:Grad

PROV-O
 CLASSES

MEDICAL 
TERMINOLOGIES

time:ProperInterval

time:Instant

Romedi 
Ingredients
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Use Case: ChemoOntoTox instantiation

OntoTox
 Classes #instances

ChemotherapyToxicity 980,105

Toxicity evaluated as absent 759,622

Toxicity evaluated with its 
severity 220,483

ChemoOnto
Classes representing 

actual treatment
#instances

Administration 487,325

Cycle 62,343

Line 11,197

time:inside object property #instances
Toxicity instant indentified within a cycle interval 825,202

Toxicity evaluated as absent instant indentified within a cycle interval 633,766
Toxicity evaluated with its severity instant indentified within a cycle interval 191,436

+

OntoToxChemoOnto

3,923 patients

≥1 questionnaire 
AND 

≥ 1 CHIMIO record

ChemoOnto
Classes representing 
theorethical regimens

#instances

TheoAdministration 6,056

TheoCycle 1,973
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OntoTox
 Classes #instances

ChemotherapyToxicity 980,105
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Classes representing 
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Line 11,197
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Toxicity instant indentified within a cycle interval 825,202

Toxicity evaluated as absent instant indentified within a cycle interval 633,766
Toxicity evaluated with its severity instant indentified within a cycle interval 191,436

+

OntoToxChemoOnto

3,923 patients

≥1 questionnaire 
AND 

≥ 1 CHIMIO record

ChemoOnto
Classes representing 
theorethical regimens

#instances

TheoAdministration 6,056

TheoCycle 1,973

Use Case: ChemoOntoTox instantiation
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Conclusion
Why using ontologies ? ChemoOnto OntoTox

1.Representing complexity
-agreing on a specific model
-representing actual and theoretical 
treatment regimens

-agreing on a specific model
-qualifying chemotherapy 
toxicity and their severity 

2.Linking to other knowledge models

-representing time with the Time 
Ontology
-representing drugs with Romedi

-encoding data provenance with 
PROVO
-normalizing toxicity extractions 
with medical ontologies

3.Reasoning Levegaring temporal reasoning rule to enriche chemotherapy 
knowlegde

Overlooks :
-Studying chemotherapy responses with ChemoOnto and OntoTox
-Exporting models in other hospitals
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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 ?qst

{
    ?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.owl/#CYCLE_2198_xxxxxxx_2017-08-22_2>)

}
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Toxicity extraction processes

hypothesis

negation

family

Context detection:

Free text Table Questionnaire

Entity recognition :

: toxicity -------

: grade  ------- : regular expression

: Link between entities with dependency parsing

: 4,038 toxicity term dictionary
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Results for 330 lung cancer patients 

Toxicity (UMLS concept) per-patient and per-month 
intersection sets between the three sources
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