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Safety Data Sharing Saga of IMI/IHI projects 0 Ab

eTOX, eTRANSAFE and VICT3R 0 . .
Legacy data sharing to improve drug

- Drug safety does not constitute the main playground | Safety assessment: the eTOX project
fOI‘ the Compet|t|0n between pharmaceut| Cal Ferran Sanz', Francois Pognan?, Thomas Steger-Hartmann?®, Carlos Diaz* and eTOX*
Companies |t iS (relatively) feaSible tO Share Iegacy NATURE REVIEWS | DRUG DISCOVERY VOLUME 16 | DECEMBER 2017 | 811

data to improve safety assessment. €TRANSAFE: datascience toempower
translational safety assessment

 IMI-IHI projects on this matter:

Ferran Sanz, Frangois Pognan, Thomas Steger-Hartmann, Carlos Diaz

& the eTRANSAFE Consortium ™ Check for updates

* IMIeTOX ! focused On'pre-CIInlcaI tOXICOIOglcaI data naturereviews drug discovery Volume 22 | August 2023 | 605-606 | 606

sharing, executed from 2010 to 2017. Food for Thought ..

Introducing the Concept of Virtual Control Groups
* IMIeTRANSAFE, addressing translational drug i et e o
. . Alexander Amberg3, Wolfgang Muster*, Francois Pognan’ and Chris Barber®
safety assessment through integrative knowledge S ——
man ageme nt’ run n|ng from 2017 to 2023 . ALTEX 37(3), 343-349. doi-10.14573/altex.2001311
IHI VICT3R: Developing and Impleme'nting
« [HIVICT3R to develop and implement Virtual Control e
se in Toxicology Research

Groups (VCG) (2024-2028).

Thomas Steger-Hartmann'(, Ferran Sanz?(, Frank Bringezu®(,
and Inari Soininen*(®
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TheeTOXDB

eTeX

25% Confidential
75% Non-confidential

1’?47 Structu_res 44% Include pharmacology
i\ 8,047 Repeat dose toxicity
7 68 Carcinogenicity
8,196 Studies | 43 Safety pharmacology
38 Local Lymph Node Assay
8,881,217 Findings

Contents of the eTOX database version 2016.3
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Using eTOX Datain Predlctlve Modelling
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75% Non-carfdential

armacology
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Contents of the eTOX database version 2016.3
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Reproduced from: Pognan F.
Detection, Elimination,
Mitigation, and Prediction of
Drug-Induced Liver Injury in Drug
Discovery. In Chen M, Will Y
(eds.), Drug-Induced Liver
Toxicity, Methods in
Pharmacology and Toxicology,
Springer Science+Business
Media, 2018. pp. 21-43.



eTOX DB: Toxicological Coverage
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eTRANSAFE: Data-related Achievements N eTRANSAFE

AR

While only aggregated data were shared in eTOX, the 10,000 RDT studies shared in eTRANSAFE have
individual animal level of detail.

The eTRANSAFE RDT data are coded in the SEND standard.

These data are electronically extracted from the LIMS systems of the pharmaceutical companies,
avoiding human transcription errors.

Extraction of treatment-related findings described in the free-text RDT study reports by a natural
language processing (NLP) using a tool developed by the project.

The pharmaceutical companies also shared in vitro off-target safety pharmacology data.
They also provided clinical pharmacovigilance data from periodic safety update reports (PSURs).

Overall, eTRANSAFE integrates information from 12 databases containing proprietary and publicly
available data generated in preclinical and clinical research, allowing preclinical vs clinical translational
safety comparisons.

The Virtual Control Group (VCG) concept was prototyped > VICT3R project

The role of Al-based technologies in data sharing projects supporting the drug and chemical safety assessment
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eTRANSAFE: Al-based Approaches N e TRANSAFE

AR

Corvi et al. Journal of Cheminformatics (2025) 17:15 JOUI’I’]aI Of Chem]nformat]cs
https://doi.org/10.1186/513321-024-00925-x

* Extraction of treatment-related
findings described in the free-text ®

RDT study reports by a natural Pretoxliiatextmining system -
I ing (NLP) using a for extracting treatment-related findings
anguage processing : g from preclinical toxicology reports

tOOI developed by the prOJECt' Javier Corvi'2' Nicolas Diaz-Roussel', José M. Ferndndez', Francesco Ronzano?, Emilio Centeno?,

Pablo Accuosto?, Celine Ibrahim?, Shoji Asakura®, Frank Bringezu’, Mirjam Frohlicher®, Annika Kreuchwig®,
Yoko Nogami®, Jeong Rih?, Raul Rodriguez-Esteban'®, Nicolas Sajot'", Joerg Wichard®, Heng-Yi Michael Wu'2,
Philip Drew*, Thomas Steger-Hartmann?®, Alfonso Valencia''®, Laura I. Furlong? and Salvador Capella-Gutierrez'

Pastor et al. J Cheminform (2021) 13:31

hetpedidoi.org/10.1186/513321-021-00505-2 Journal of Cheminformatics

* Development of a machine
learning (ML) platform (FLAME)
for building, maintaining and
using predictive models.

SOFTWARE Open Access

®
Flame: an open source framework for model ==
development, hosting, and usage in production
environments

Manuel Pastor @, José Carlos Gomez-Tamayo and Ferran Sanz
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eTRANSAFE: PretoxTM 3 'é: ETRANSAFE

PretoxTM pipeline:
4

= Section Standard Sentence Named Entity Name Entity Relation SR-Domain =
= Extraction Preprocessing K Classification Recognition Normalization Extraction Mapping m
Toxicology [ E Extracted
Reports PretoxTM Findings
Models
- .

J

Automatic recognition of entities and relationships:

jrm s L. A P — N
AN " TUBY TESTED) " "seq  lroue
@ Administration of COMPOUND_1 at 25 mg/kg resulted in decreased body weight gain for males in group A.

R- 1@
ENDING/  * “5PE)

Histopathological examinations detected necrosis in the liver of females at a dose of 50 ma/kg.
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eTRANSAFE: FLAME ML Platform
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Wistar Rat Males BW (9205 measurements)

The VCG Concept
@ Collection of historical data from | ‘; == =B
CCG (concurrent control groups) o o
"1 1 - ze e s
9 Shared repository of data from e e
CCG 9 e
9 Data curation and characterization C’{%b

9 Generation of Virtual Control o
Groups (VCG)

9 Use of VCG in new studies 9
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3/altex.2001311
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VCGs reduce animal use and increase quality 'y A'\.

Impact on 3Rs, Quality and Costs

Animal Reduction
(implementing the

3R ethical principles)

o Partial to full replacement of
concurrent controls
o Reduction of satellite animals

From IMI to IHI: lessons learned from eTOX, eTRANSAFE and VICT3R

o Increase of statistical power
o Use of controls in studies

Cost Decrease

o Reduced costs associated to
control animal purchase

Quality Increase

usually run without controls o No experimental costs for the
Define normal ranges of in life study of concurrent control
measurements animals

Detect rare spontaneous o Reduced environmental
findings in histopathology impact

RTD workshop on NAMs future priority research areas, Brussels, 10-11 April 2025



VICT3R

Developing and implementing Virtual Control Groups
to reduce animal use in Toxicology Research

Developing and Implementing Virtual Control Groups
to Reduce Animal Use in Toxicology Research
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The IHI VICT3R Project

The VICT3R Consortium

Academic institutions (6)

Project a glance:

* Kick-off: 1 September 2024
Finalization: 29 February 2028
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Application of the VCG concept in VICT3R 0 A'b
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VICT3R Workflow °
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VICT3R ongoing qualification process O Ab

VICT3R has initiated a request for scientific advice to the European Medicines Agency (EMA):

CoU I: Application in dose-range finding (DRF) non-GLP studies

The Consortium submitted a series of 28 legacy studies, where the concurrent controls were
replaced by adequately matched VCGs and the results were compared to those of the original
study- Positive preliminary feedback from EMA.

CoU II: Partial replacement of concurrent controls in pivotal (GLP) systemic toxicity studies

CoU lll: Full replacement of concurrent controls in pivotal (GLP) systemic toxicity studies

The role of Al-based technologies in data sharing projects supporting the drug and chemical safety assessment
Application of Digital Infrastructures Leveraging Al in Human Health Risk Assessment. Brussels, 28-29 October 2025



VICT3R: Al-based Approaches

@ Collection of historical data from g - | _ ._. =
CCG (concurrent control groups) -
O Shared repository of data from 9 _
CCG / o
0 Data curation and characterization -
o Generation of Virtual Control Qi o
Groups (VCG) \
© Use of VCG in new studies 0 \ e
» Generation of synthetic control animals Viaoe] Lowbose] v

matching the characteristics of those of
the treatment group/s.

EENEEE EEEEEE
.JIIIII (glllll

» Al-aided data imputation to overcome missing data issues.

« Extraction, analysis and display of relevant information from free-text documents
and digital pathology images using foundation models (which include natural
language processing, question answering, and image classification).

The role of Al-based technologies in data sharing projects supporting the drug and chemical safety assessment
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VICT3R: Generation of synthetic control animals

« A previous step for the adequate sampling

of animals the generation of VCHs and for
the production of synthetic control
animals is the proper identification and
modelling of essential covariates

« Adequate powerful visualisation tools are
also required

A
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VICT3R Data Donations (August 2025, M11)

Active beneficiaries' contributions underpin industry engagement

Control Animal Numbers per Species and VICT3R Beneficiary

BENEFICIARY DOG GUINEAPIG MINIPIG MONKEY MOUSE PIG RAEBEIT RAT
1 125 ] 0 0 0 0 ] 846
2 0 0 0 160 0 0 0 ]
3 117 0 0 g2 121 9 0 490
4 225 0 0 533 691 0 0 2575
5 180 0 0 32 227 46 0 1355
=] 24 0 0 0 0 o 0 134
7 307 0 9 377 889 44 218 2656
3 12 0 18 6 0 0 0 174
9 2085 52 56 1442 4763 0 210 19044
10 383 0 0 299 1587 0 9 6193
11 0 0 0 0 0 0 0 1e242
12 2864 0 0 1892 0 0 0 23348
13 486 ] ] 23 1452 0 24 3329
14 g ] 0 0 0 0 46
15 0 0 0 52 40 0 115
16 148 0 0 279 600 O 0 1076
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VICT3R DB: Rat Data (version 2.0) Domain Coverage O Ab

Highly dimensional and sparse (for some parameters)
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VICT3R: Natural Language Processing (NLP) O A'b

« Continuation of the approaches used in eTRANSAFE (PretoxTM) for the information
extraction from free-text toxicological reports.

* NLP-guided analysis of the CNS-related Non-Technical Summaries (NTS) of the
ALURES DB, as NTS records contain valuable details on study designs and
experimental procedures, but this information is presented as free-text and written
combining 22 different languages. This work has resulted on the identification of:

* Experimental Paradigms/Frameworks (in 1135 reports)
* Manipulations/Procedures (in 5519 reports)
«  Tests/Apparatus (in 1139 reports)

- Data Acquisition Methods (in 4,830 reports)

The role of Al-based technologies in data sharing projects supporting the drug and chemical safety assessment
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Why is VICT3R relevant for other NAM Projects? O A'b
Ongoing collaboration with ASPIS

Benchmarking for in vitro tools
Data from VICT3R, especially clinical pathology values, could serve as reference for assessing the
physiological/in vivo relevance of (animal-based) in vitro systems.

Optimization of physiological maps
Data from VICT3R could serve the optimization of physiological maps in ONTOX.

Interspecies comparison

Data from VICT3R could be compared with human counterparts available in ASPIS for identification of
possible interspecies differences.

Characterization of background pathologies

Providing additional light onto frequency of background pathologies, interspecies differences, age -
dependency, etc.

Leveraging learnings from VICT3R’s regulatory qualification experience
VICT3R experience during the qualification process could be helpful for the validation of NAMs.

The role of Al-based technologies in data sharing projects supporting the drug and chemical safety assessment
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Take home messages 9 Ab

- Biomedical research largely depends on the relevance,
amount and quality of data that is available.

The Al-based approaches offer new opportunities for
exploiting biomedical data.

When planning to use Al technologies don’t forget the
“garbage in, garbage out (GIGO)” principle.

The role of Al-based technologies in data sharing projects supporting the drug and chemical safety assessment
Application of Digital Infrastructures Leveraging Al in Human Health Risk Assessment. Brussels, 28-29 October 2025



Thanks!

Contact us:

info@vict3r.eu
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