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« Une expression réeguliere est une chaine de
caracteres qui decrit, selon une syntaxe precise, un
RegEx ensemble de chaines de caracteres possibles. »

Valeur brute

dans le texte

ECOG:0
ECOG 2

IK : 90%
OMS =0

OMS O

OMS :0

Performance status 2
PS =2
PS a0

Renaud Schiappa — ARC DSRC OncoPaca-Corse - 9 Avril 2026




C \ |

Antoine Lacassagne ] | . O"\f‘oﬂ";
Comment selectionner les patients ? \%

unicancer NICE OncoPaca-Corse

— .
DISPOSITIF SPECIFIQUE
REGIONAL DU CANCER

« une expression réguliére est une chaine de
caracteres qui decrit, selon une syntaxe précise, un

ensemble de chaines de caracteres possibles. »

RegEXx
Valeur brute "PS[ 1*[:=3a]?[ ]*[0-5]"
da ns Ie texte "perform[ae]nce[ | *status| |*[:=aa]?[ ] *[0-5]"
ECOG: 0 "ecog[ 1*[:=aa]?[ ]*[0-5]"
ECOG 2 " o . "
K - 90% oms| |*[:=aa]?[ ] *[0-5]

OMS —_ O "i?n?d?i?c?e?[ |*d?e?[ |*karnofsky[ ]*[:=aa]?[ ]*[0-9][0-9]?%"
OMS O "IKA?[ 1*[:=aa]?[ ]*[0-9][0-9]?%"
OMS :0 "KPS[ ]*[:=3a]?[ ]*[0-9][0-9]?%"

Performance status 2
PS =2
PS a0
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« une expression réguliére est une chaine de
caracteres qui décrit, selon une syntaxe précise, un

ensemble de chaines de caracteres possibles. »

RegEXx
Valeur brute "PS[ ]*[:=aa]?[ ]*[0-5]" Valeur Base de
CET R =R (D)= 'perform[ae]nce| |*status[ ]*[:=aa]?[ ]*[0-5]" donneées

ECOG:O0 "ecog[ ]*[:=aa]?[ ]*[0-5]" 0
ECOG 2 S 2
IK - 90% oms| ]*[:=aa]?[ ]*[0-5] 0
OMS — O "i?n?d?i?c?e?[ |*d?e?[ |*karnofsky[ ]*[:=aa]?[ ]*[0-9][0-9]?%" O
OMS 0 "IKA?[ ]*[:=aa]?[ ]*[0-9][0-9]?%" 0
OMS :0 "KPS[ ]*[:=3a]?[ ]*[0-9][0-9]?%" 0
Performance status 2 2
PS =2 2
PS a0 0
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Schiappa et al., RUBY: Natural Language Processing of French Electronic Medical Records for Breast Cancer Research. JCO Clin Cancer Inform, 2022
Schiappa et al., Validation of RUBY for Breast Cancer Knowledge Extraction From a Large French Electronic Medical Record System. JCO Clin Cancer Inform, 2023

Culie et al, Enhancing Thyroid Pathology With Artificial Intelligence: Automated Data Extraction From Electronic Health Reports Using RUBY. JCO Clin Cancer Inform, 2024
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XXX
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2. Creation of l’

the manual —
database (GS)
on the basis of

annotations

Schiappa et al., RUBY: Natural Language Processing of French Electronic Medical Records for Breast Cancer Research. JCO Clin Cancer Inform, 2022
Schiappa et al., Validation of RUBY for Breast Cancer Knowledge Extraction From a Large French Electronic Medical Record System. JCO Clin Cancer Inform, 2023

Culie et al, Enhancing Thyroid Pathology With Artificial Intelligence: Automated Data Extraction From Electronic Health Reports Using RUBY. JCO Clin Cancer Inform, 2024
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CNN

algorithm
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1. NER model on
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training and
testing

2. Addition of key extraction rules on
the basis of the testing phase results

Schiappa et al., RUBY: Natural Language Processing of French Electronic Medical Records for Breast Cancer Research. JCO Clin Cancer Inform, 2022
Schiappa et al., Validation of RUBY for Breast Cancer Knowledge Extraction From a Large French Electronic Medical Record System. JCO Clin Cancer Inform, 2023
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Annotations

1. Annotations by
domain experts

2. Creation of l
the manual Manual db

database (GS)
on the basis of
annotations

CNN
algorithm

spaCy

&=

1. NER model on
each segment
training and
testing

2. Addition of key extraction rules on
the basis of the testing phase results

Post processing

1. Definition of rules similar to
the ones used by domain experts
when filling the GS database

Set of rules

v x ¢ x 4 %
Jxl -lxI Jxl

2. Automatic data
structuring of
annotations on the basis of
post processing rules

Schiappa et al., RUBY: Natural Language Processing of French Electronic Medical Records for Breast Cancer Research. JCO Clin Cancer Inform, 2022
Schiappa et al., Validation of RUBY for Breast Cancer Knowledge Extraction From a Large French Electronic Medical Record System. JCO Clin Cancer Inform, 2023

Culie et al, Enhancing Thyroid Pathology With Artificial Intelligence: Automated Data Extraction From Electronic Health Reports Using RUBY. JCO Clin Cancer Inform, 2024
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annotations

CNN
algorithm

2. Addition of key extraction rules on
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1. NER model on
each segment
training and
testing

Post processing

1. Definition of rules similar to
the ones used by domain experts
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Set of rules
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+

2. Automatic data
structuring of
annotations on the basis of
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Evaluation
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Assessment of
RUBY precision
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Schiappa et al., RUBY: Natural Language Processing of French Electronic Medical Records for Breast Cancer Research. JCO Clin Cancer Inform, 2022
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Culie et al, Enhancing Thyroid Pathology With Artificial Intelligence: Automated Data Extraction From Electronic Health Reports Using RUBY. JCO Clin Cancer Inform, 2024

Renaud Schiappa — ARC DSRC OncoPaca-Corse - 9 Avril 2026

\\ |/

-~

—

OncoPaca-Corse

DISPOSITIF SPECIFIQUE
REGIONAL DU CANCER

Raison Chirurgie

Curage axillaire

Ménopause

Date Ganglion sentinelle Coté

SBR Indication

© RuBY

© Saisie manuele

HER2 (Résukat) Histologie

: Ganglion envahis curage

Taille 1

RO

pT Coté
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. Leveraging Large Language Models for Identifying CyberKnife Radiotherapy in Oligometastatic Breast Cancer: OncoPaca-Corse
A Time-Saving Tool for Retrospective Studies REGIONAL DU CANGER

REGIONAL DU CANCER
R. Schiappa’, S. Ben Dhia? S. Contu?, E. Chamorey!

'Departemenf of Epidemiology, Biostatistics and Health Data - Centre Antoine Lacassagne, Nice, France,
2Radiotherapy - Centre Antoine Lacassagne, Nice, France

Large Language Models (LLMs) have the potential to streamline retrospective oncology research by extracting structured insights from free-text
clinical reports. At the Centre Antoine Lacassagne (CAL), in Nice, where precise manual selection is time-consuming and resource-intensive, we

explored their use for identifying breast cancer patients who received CyberKnife radiotherapy, in an oligometastatis context without brain metastasis.

<z Gemma 3 0.83 0.77 0.75
‘CD i Wy NISTRAL EECECW 0.93 0.93
/ cancer . . AX_ 8X75
Oligometastatic breast cancer?
LLaMA 76 = 583 0.77 0.75
5 U 1047 rep E _Pron_npt Is there brain metastasis ? - ﬂsggél 0.81 0.78 0.79
% reports 546 patients / ngineering o
LLaMA 74 0.80 0.82

by OQ Meta

ﬁ/ Gemma 3
Is there CyberKnife treatment ?

- -
0.83 0.80 079

Persona Prompting MISTRAL _ : :
°[RegEX]x .:?. Assigning the model a specific role or viewpoint AI_ 875
e Offering a few examples to illustrate the task v OO Meta
Precision Recall F1 Score
/S
LLMs, while not flawless, offer a valuable balance between performance and efficiency for retrospective studies. R adiat Gold Slta”_d?rd uat
Their use can significantly reduce manual workload in identifying patients, especially when high recall is less adiation oncologist evaluation

critical than filtering relevance.

ENESMO Al & DIGITAL BERLIN GERMANY 200 P
ONCOLOGY 12-14 NOVEMBER 2025 Renaud.schiappa@nice.unicancer.fr |
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HealthShare
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Export quotidien des
nouveaux comptes rendus
(environ 1500/nuit)

Envoi d’emails avec la liste
des patients éligibles par
étude

Indexation des nouveaux
comptes rendus
Recherche des patients éligibles

|

Complétement automatisé
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EMBER-4 TRAK-ER
A Randomized, Open-Label, Phase 3 Study of A randomised trial of early detection of molecular
Adjuvant Imlunestrant vs Standard Adjuvant Endocrine relapse with circulating tumour DNA tracking and
Therapy 1n Patients who have Previously Received 2 to treatment with palbociclib plus fulvestrant versus
5 years of Adjuvant Endocrine Therapy for ER+ HER2- standard endocrine therapy in patients with ER
Early Breast Cancer with an Increased Risk of positive HER2 negative breast cancer
Recurrence
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ER+, HER2-, early-stage (/- 4o ER+ HERZ-, early-stage
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ER+, HER2-, early-stage (4. ER+, HER2-, early-stage
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Standard endocrine
therapy

Standard endocrine
therapy and no CDK4/6
Inhibitor

Renaud Schiappa — ARC DSRC OncoPaca-Corse - 9 Avril 2026




\ |
C q 2
ANtoine Ladassagne : . : Q CD
l CENTRE DE LUTTE CONTRE LE CANCER Ap p I I Catl O n S — < : O h O rtl n g Ssrzosﬁﬁcsc:;gggﬁ

REGIONAL DU CANCER

unicancer NICE
)

EMBER-4 TRAK-ER

Breast cancer
patients

Breast cancer
patients

Surgery validated by
bMDT between 2017
and 2022

Surgery validated by
bMDT between 2017
and 2022

ER+, HER2-, early-stage (/- ./ ER+, HER2-, early-stage

Standard endocrine
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patients

Breast cancer
patients

Surgery validated by
bMDT between 2017
and 2022

Surgery validated by
bMDT between 2017
and 2022

ER+, HER2-, early-stage (/- 5% ER+, HERZ2-, early-stage

Standard endocrine
therapy and no CDK4/6
Inhibitor

Standard endocrine
therapy
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patients
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Standard endocrine
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Standard endocrine
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In total
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_ Essai randomisé de phase Ill comparant I'immunothérapie (10) standard, par inhibiteurs des
UNICANCer points de contréle immunitaire, versus une diminution de la dose intensité de I'lO chez les
patients ayant un cancer métastatique en reponse apres 6 mois d'lO standard.

TRIAL SCHEMA

(n=323)

( Metastatic oncologic\ /—"'f_:.»"”'f' V>
l

CONTROL ARM L Standard 1O J

tumor treated by «._:__,// - [ Standard cycles
standard 10 *

Only patients in PR or
CR after 6 months of 10

For melanoma, only
k patients in PR /

EXPERIMENTAL  (n=323)

36 MONTHS
NTIL DISEASE PROGRESSION OR TOXICITY

ARM )
Stratification by: | - N
+ Response (PR vs CR) | 12-week cycles A
1/
+ Tumor type

« |0 type (anti-PD-1 vs anti-PD-L1)
. * Treatment line (first line vs others)

| oru

IO monotherapy or in combination
*Except mRCC patients with IMDC favourable risk treated TKI/IO combination
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Script:
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CHIMIO - Every 2 weeks:

- Selection of patients 4.5 to 5 eHOP: CHEIMIIO T eH?P:
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Pharmacovigilance file location WN Q
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Substances in PV

CISPLATIN

ETOPOSIDE

ACETAZOLAMIDE

CARBOPLATIN

unicancer

NICE

Applications — Réconciliation EIG semi-automatique
RECONCILIAID

Study name NCT number Total Reconciliaid Reconciliaid Reconciliaid total Manual total
[Reconciliation number] SAEs  mismatches executiontime [s] time [min) time [min]
glc Dpdmax (1] NCT04198727 2 i 0.8 1 &

Fdgimmun [1] MCTOA584334 23 1 0.9 3 3]

EE:( Fdgimmun [1)* 13 Al

EE lcar [1) NCTO34473460 A J 0.2 1 10

e lodine [1] NCTO2757133 1 ] 0.2 1 3
Opera (1] NCTD2505750 15 1 0.4 3 4]

N Opera (1]* 11 55
Pazoglio 1] NCTD23314%8 B J 0.3 2 21
Dpdmax [2] NCTOL 198727 3 J 0.3 ] 9

~ Dpdmax [2]* ; 19

~ Fdgimmun [2] NCTO3584334 24 1 0.7 3 50
Halo (1] NMCTO24567T944 18% 5 &4 15 Jol
lcar |2] MCTO34673460 & J 0.2 ] 110
lodine [2] NCTO2759133 1 J 0.2 1 3
Neoscreencovid 2] NCTOL4F2410 1 J 0.1 1 3
Opera [2] NCTD2505750 15 J 0.5 3 Al

Asterisks refer to studies performed by a less experienced user and are execution time is nol considered for the evaluation of the average resulls,
SAE, serious adverse avenl,

Sara Contu & Renaud Schiappa — ARC DSRC OncoPaca-Corse - 9 Avril 2026

AUTOmMATIC T00I IOT The reconcuiaton ol serious adverse
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unicancer
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ae pilen

CGoa | NM|NF
0BX| 0005 | NM| NF
0BX| @006 | NM| NF
0BX| @007 | NM| NF
0BX| @008 | NM| NF
0BX| @009 | NM| NF
0BX| @010 | NM|NF
0BX| @811 | NM|NF
0BX| @012 | NM|NF
0BX| @013 | NM| NF
0BX| @014 | NM| NF
0BX| @015 | NM| NF
0BX| @016 | NM| NF
0BX| @017 | NM|NF

0BX| @018 | NM| PLA
0BX|©019 | NM| PLA

0BX|@020| TX| TP

0BX|©021 | NM| TPNR
0BX|©0822 | NM| TPNR
0BX| @023 | NM| TCA
0BX|@024 | NM| TCA
0BX| @825 | NM| TCA

0BX| 0026 | NM| NA
0BX| 0027 | NM| K
0BX| 0028 |NM| CL

NRY lAR29 il NMI RA
<

AUTOMABIO

NICE

2107281718
desc ALITTTTTTTTTT] 20210728
a S N : ~LACREU~CREATININURIE. . ........: :~L MAUU~ACIDE URIQUE. ..........:
‘ es p BB Lo s oo snampss PUACLACHEIRE . o o oo vmsmmmmum? 1wl SCRE~CREATININE. . . . . - cccvscs?
» u [~ iRANSAMINASE SGOT......:~L"GPT~TRANSAMINASE SGPT......:~LK~POTASSIUM..............: :~LALDH~LDH. . . ......
~L NF~Hématies..............:~LAP~PHOSPHORE. .............:~LAPAL~PHOSPHATASES ALCALINES.:~L*PLA~Plaquettes

(IN] | [202107281400] [ || [|][]]]P
‘ | | 3780000 | /mm3 | 3200000 - 5400000 |N|||F|||20210728162643 | HEMATOLOGIE~@2~NF~0001~0001 | MEDECINLABO
'|5500| /mm3|4000 - 11008|N|||F|||20210728162643 | HEMATOLOGIE~@2~NF~0001~0002 | MEDECINLABO

940~Hx |12.3|g/dL|12,8 - 16,8|N]|||F|||20216728162643 | HEMATOLOGIE~82~NF~0001~0003 | MEDECINLABO

950~Hé o[137.0|%] IN| | |F| | | 2210728162643 | HEMATOLOGIE~@2~NF~0001~0004 | MEDECINLABO

B Wl s s snnninnast -1132.5|pg/hém|27,8 - 32,0|H|||F|||20218728162643 | HEMATOLOGIE~@2~NF~0001~00085 | MEDECINLABO
Y.L A I O PO :1133.1|g/dL|31,0 - 36,0|N|||F|||20216728162643 | HEMATOLOGIE~@2~NF~0001~0006 | MEDECINLABO

090~V .G.M. e e eeeeeeeanannnt :1198]£L|79 - 97|H|||F|||20210728162643 | HEMATOLOGIE~@2~NF~@@01~@007 | MEDECINLABO
110~P.N.neutrophiles. .....: :||3910| /mm3| 1560 - 7508|N|||F||| 2021728162643 | HEMATOLOGIE~@2~NF~B001~0008 | MEDECINLABO
120~|]71.1]%| | | | |F| | | 2210728162643 | HEMATOLOGIE~@2~NF~001~0009 | MEDECINLABO

130~P.N.éosinophiles. .....: :]|120| /mm3|@ - 600|N|||F|||20210728162643 | HEMATOLOGIE~B2~NF~0001~0010 | MEDECINLABO
140~|]2.2|%| || | |F| | | 26216728162643 | HEMATOLOGIE~82~NF~8081~0011 | MEDECINLABO

150~P.N.basophiles. .......: :]|60|/mm3|@ - 200|N|||F|||20210728162643 | HEMATOLOGIE~@2~NF~0001~0012 | MEDECINLABO

160~||1.1|%| ||| |F|||20210728162643 | HEMATOLOGIE~B2~NF~0001~0013 | MEDECINLABO

170~LymphoCytes. .. ........: :||80@| /mm3| 1100 - 44@0|L|||F|||20210728162643 | HEMATOLOGIE~@2~NF~0001~0014 | MEDECINLABO
180~||14.6|%| | | | |F| | | 2210728162643 | HEMATOLOGIE~@2~NF~@001~0015 | MEDECINLABO

190~MONOCYLES - -« v v eeeeannnt .| |610| /mm3|200 - 80@|N|||F|||202108728162643 | HEMATOLOGIE~@2~NF~0001~0016 | MEDECINLABO

200~| |11.0|%| | | | |F| | | 20210728162643 | HEMATOLOGIE~@2~NF~9001~0017 | MEDECINLABO

020~Plaquettes. ............: : | | 260000 | /mm3| 150000 - 400000|N|||F|||20210728162643 | HEMATOLOGIE~@2~PLA~0002~0001 | MEDECINLABO
BABNVPM. oo oee e ee et :117.3|¥L|7,4 - 18,4|L|||F|]||20218728162643 | HEMATOLOGIE~2~PLA~B002~0002 | MEDECINLABO
020~Traitement. ............: : | INon renseigné||||||F|]||20210728143450 | COAGULATION~@4~TP~@003~0001 | MEDECINLABO

910~Taux de Prothrombine...:||86|%|||||F|||20210728165543 | COAGULATION~B4~TPNR~B004~0001 | MEDECINLABO

I S 112.21-11111F||]20218728165543 | COAGULATION~B4~TPNR~8004~0802 | MEDECINLABO

020~TEMOAN. + v eeveeenenennss :|134]sec| || ||F|| || COAGULATION~@4~TCA~B005~0001 | MEDECINLABO

030~Patient. .....ovuuennn.: :1138|sec| ||| |F|||20210728165543 | COAGULATION~@4~TCA~@005~0002 | MEDECINLABOQ

@40~Rapport Patient/Témoin.:||1.13]|0@,00 - 1,20|N|||F|]||20218728165543 | COAGULATION~@4~TCA~B005~0003 | MEDECINLABO
BIEDIINR. ......ciic st :]1138|mmol/L|136 - 146|N|||F|||20210728163632|BIOCHIMIE SANGUINE~@8~NA~0006~0001|MEDECINLABO
@10~POTASSIUM. . . ..o o eeannnss :|14.4|mmol/L|3,4 - 4,5|N|||F|||20210728163632|BIOCHIMIE SANGUINE~@8~K~@007~0001|MEDECINLABO
O1O~CHLORE . v v eveeeenennt .| |104|mmol/L|101 - 109|N| | |F| | | 20210728163632 | BIOCHIMIE SANGUINE~@8~CL~00@8~0001 |MEDECINLABO

A18~RFSFRVF Al CAl TNF 1 124lmmn1 71 121 - M INIIIFEIT120821A72R1A3A2 IRTOCHTMTF  SANGIHITNF~ARR A~AAAG~AAAT | MFNFCTNI ARN
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©
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Pre-screening automatisé
Etudes retrospectives : 80-100%
Etudes prospectives : 50% des patients inclus ont été détectés

Renaud Schiappa — ARC DSRC OncoPaca-Corse - 9 Avril 2026



\\ 1/

= ANtoine Lacassadne . Of]w/:
- CENTRE DE LUTTE CONTRE LE CANCER C O n CI u S I O n Ssr;%osﬁﬂcsgggggﬁ

! REGIONAL DU CANCER
unicancer NICE
)

Automatisation

Pre-screening automatisé
Etudes retrospectives : 80-100%
Etudes prospectives : 50% des patients inclus ont été détectés

Développement

Chronophage au démarrage mais performant et appliqué dans
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Le bon outil pour la bonne question

Importance capitale de connaitre les données
Pas de “une solution pour les gouverner tous”
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Merci !

Renaud SCHIAPPA
Responsable Adjoint

Renaud.schiappa@nice.unicancer.fr
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