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Challenges and objectives

Population underrepresentation in clinical trials with widespread consequences

Proposed Solution

Integrate human diversity in pre-clinical development:

* by applying in vitro panels for safety and efficacy
testing

 which represent major subpopulations by
demographic and non-demographic traits

Drug Development Process

Discovery and
Development

Preclinical
Research

The Clinical Trial Dilemma

Loose inclusion criteria will
put study participants at
unnecessary risk to
experience adverse effects
related to individual

predisposition

Clinical
Research

Post-Market
Safery
Monitoring

Too stringent inclusion criteria
may obscure important safety
information about use of the
investigational drug in patients Diversity Risk 5 Patient

who will take the drug after Assessment 3
approval.

e stratification
(in vitro)

In vitro risk assessment by utilizi Educated decision for defining

human cell-based assays inclusion/exclusion criteria for
representing human diversity for d 'né;igtgsg ;Ue%pfc: ':idhbvnf;:m
better reflection of underrepresented Y

and vulnerable population diversity panels
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Use case: drug-induced liver injury (DILI) — Project Objectives
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Alternatively, if there is a
weak link between diversity
factors and DILI, we will
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vulnerability panels.
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Is the project suitable for IHI?

e Why PPP?

e Access to diverse expertise across Sectors (Academia, Pharma, Biotech, Patient
Organizations, Health care practitioners, Regulatory)

e Access to real-world data, e.g. proprietary drug development data, historical cases,
and access to drug compounds, crucial for validation studies

e Access to advanced technologies, e.g. advanced omics, and screening facilities

e Access to regulatory insights to ensure developed methods align with regulatory
standards, facilitating approval processes

e Patient centric approaches to integrate patient needs and ensuring clinical relevance
e Accelerate research transition for sustainable public health impact
e Resource sharing and enhanced funding without compromising competitive interest
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Outcomes and Impact

Expected Results Diversity/vulnerability panels representing underrepresented demographics
Comprehensive DILI correlation database

Identification of critical biomarkers associated with DILI susceptibility

Expected Outcomes Enhanced drug safety assessment across diverse populations

Increased inclusivity in clinical trials with better representation

Improved patient stratification for personalized treatment

Expected Impacts Reduction in adverse drug reactions, especially in underrepresented groups

Accelerated drug development with improved pre-clinical testing methods

YV VV ¥V V V|V V V

Strengthened collaboration between industry, academia, and regulators for
future innovations

Solution integration Integration of clinical data
Engagement with regulators

Pilot studies and validation

YV V VYV VY

Cryotechnology to ensure wider implementation
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Outcomes and Impact

Patient benefits » Improved safety by reduce adverse drug reactions, especially for diverse
populations

» Better patient stratification by identification of DILI susceptibility markers
» More inclusive representation of patient subpopulations in clinical trials
» Patient-centric approaches help to address real-world needs and concerns

Strengthening EU’s > Innovation Leadership in drug safety innovation through setting new
Health Industry

o standards for diversity-inclusive drug development.
competitiveness

» Accelerating drug development pipelines

» Setting new regulatory standards, the project strengthens the EU's role as

a global regulatory leader.
» Strengthened collaborations through shared resources and expertise
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Consortium build up

Core members (so far):

Partner Sector Contact Expertise in kind
Biotech Wolfgang Moritz Advanced 3D in vitro models, service provider for
%’ h e ro Schlieren Head of Innovation early liver safety, broad customer base in pharma, v
Switzerland Management biotech
& _x Universiteit Academia Bob van de Water Expert in in vitro chemical safety assessment and
o J) [ ei dens Leiden LACDR coordinator of large Horizon projects, focusing on v
k’@ggggy‘ e Nothiataniis LAGDR The Netherlands innovative drug discovery and safety strategies
Academia Leo van Grunsven Expertise, Advanced 3D in vitro models for liver
T VRIJE . : ; .
I V r UNIVERSITEIT  Brussels Liver Cell biology research disease, assay development, nucleomics. v
Cell biology lab BRUSSEL Belglum group
Academia Chris Goldring 15 years' experience of evaluation of human models
2% UNIVERSITY OF Liverpool Amy Chadwick of DILI, multiple IMI programmes, clinical liver v
R UK Department of Pharmacology ~ research facility
(/ LIVERPOOL and Therapeutics
Erasmus MC Academia Luc van der Laan Strong focus on translational research in the field of
Rotterdam Laboratory of Exp. Transpl. regenerative medicine, organ transplantation, liver v
The Netherlands  and Intestinal Surgery disease and liver cancer
F-‘ UNIVERSITY OF Academia Ali Kermanizadeh Advanced physiological and pathophysiological in
‘“ DERBY Derby College of Science and vitro models, particle toxicology, metabolomics, v
UK Engineering genomics
Biotech Hong Tuan DUONG Advanced 3D cell line-based individual-centric
PredictCan Grabels CEO models for drug-induced liver injury and solid \’
/ Bictechnologies France cancers. Exploratory mechanistic studies. o
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We are looking for:

Consortium build up

Partner

Sector

Expertise/Requirements

Academia or
Pharma

Pharma

Academia or
Industry

Regulatory

Patient Organization
Health practitioners

Experienced project coordinator
Clinical Hepatologist

Clinical Trial Design

Reference compounds

Clinical DILI data

Biospecimen (e.g. tissue biopsies, blood)

Experts in cryotechnology of living specimens

Support for alignment of NAM application in pre-
clinical testing with current standards

Experts in patient advocacy and engagement
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Additional information

e Selected scientific references featuring partners’ expertise @

1. Niemeijer M, Wiecek W, Fu S, Huppelschoten S, Bouwman P, Baze A, Parmentier C, Richert L, Paules RS, Bois FY, van de Water B. Mapping Interindividual
Variability of Toxicodynamics Using High-Throughput Transcriptomics and Primary Human Hepatocytes from Fifty Donors. Environ Health Perspect. 2024
Mar;132(3):37005. doi: 10.1289/EHP11891

2. Allison R, Guraka A, Shawa IT, Tripathi G, Moritz W, Kermanizadeh A. Drug induced liver injury - a 2023 update. J Toxicol Environ Health B Crit Rev. 2023 Nov
17;26(8):442-467. doi: 10.1080/10937404.2023.2261848

3. Kermanizadeh A, Valli J, Sanchez K, Hutter S, Pawlowska A, Whyte G, Moritz W, Stone V. 2022. Particulate and drug induced toxicity assessed in novel
quadruple cell human primary hepatic disease models of steatosis and pre-fibrotic NASH. Archives of Toxicology 96: 287-303. doi: 10.1007/s00204-021-
03181-2

4.  FasL, Chen M, Tong W, Wenz F, Hewitt NJ, Tu M, Sanchez K, Zapiérkowska-Blumer N, Varga H, Kaczmarska K, Colombo MV, Filippi BGH. Physiological liver
microtissue 384-well microplate system for preclinical hepatotoxicity assessment of therapeutic small molecule drugs. Toxicol Sci. 2024 Oct 14:kfae123.
doi: 10.1093/toxsci/kfae123. Epub ahead of print. PMID: 39397666.4.2023.2261848. Epub 2023 Oct 19. PMID: 37786264.

5. Roux, S., Cherradi, S. & Duong, H.T. Uncovering the mechanism of troglitazone-mediated idiosyncratic drug-induced liver injury with individual-centric
models. Arch Toxicol 98, 3875—-3884 (2024). https://doi.org/10.1007/s00204-024-03833-z

6. Cherradi, S., Taulet, N. & Duong, H.T. An original donor-dependent spheroid system for the prediction of idiosyncratic drug-induced liver injury risk. In
vitro models 2, 281-295 (2023). https://doi.org/10.1007/s44164-023-00057-w

7.  Cools, L., M. K. Dastjerd, A. Smout, V. Merens, Y. Yang, H. Reynaert, N. Messaoudi, V. Smet, M. Kumar, S. Verhulst, C. Verfaillie and L. A. van Grunsven (2024).
"Human iPSC-derived liver co-culture spheroids to model liver fibrosis." Biofabrication 16(3). doi: 10.1088/1758-5090/ad5766

8.  Giusy Russomanno, ...., Christopher E Goldring, lan M Copple. A systems approach reveals species differences in hepatic stress response capacity. Toxicol
Sci. 2023 Oct 30;196(1). doi.org/10.1093/toxsci/kfad085

9. CarpentierN, Ye S, Delemarre MD, Van der Meeren L, Skirtach AG, van der Laan LJW, Schneeberger K, Spee B, Dubruel P, Van Vlierberghe S. Gelatin-Based
Hybrid Hydrogels as Matrices for Organoid Culture. Biomacromolecules. 2024 Feb 12;25(2):590-604. doi: 10.1021/acs.biomac.2c01496
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https://ehp.niehs.nih.gov/doi/10.1289/EHP11891
https://pubmed.ncbi.nlm.nih.gov/37786264/
https://pubmed.ncbi.nlm.nih.gov/34668024/
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https://pubmed.ncbi.nlm.nih.gov/38174962/

DifW¥e sz

10

Project Objectives

Diversity Platform Development

Objective 2:
Correlate liver
pathology of clinical
DILI cases with
patient diversity

\

Objective 1: Reflect
patient diversity in

vitro by representing

key demographic —>
and non-

demographic
characteristics.

Objective 3: Investigate
the contribution of
systemic, blood-derived
factors to drug-related liver
adversity

!

Objective 5: Develop
cryopreservation
technology for storage
and shipment of assay-
ready diversity panels

!

Objective 4: Create diversity & vulnerability panels, based
on donor cells and sera, for pre-clinical testing, ready to
assess and predict the patient susceptibility to drug-
induced liver injury (DILI) defined by diversity traits

[ Option A) Based on diversity
donor lots identified to be
responsive to ambiguous DILI

L compounds

( )

Select donor lots
with high

p
Option B) Based on diversity

donor lots showing

identical/similar pathology to

_ clinical cases

A

J

\ & Diversity-
Dependent DILI
Score (3DS)

Platform validation

Objective 6:

a) Establish Diversity-
Dependent DILI Score
(3DS) prediction model
based on DILI pathology
signatures

b) Develop a Pre-Clinical
and Clinical trial DILI De-
risking Concept

v

Objective 7: Confirm risk
avoidance in non-
interventional phase 1/2
clinical trials by conducting
pre-clinical tests usingin
vitro diversity and
susceptibility panels.

Platform extension

Objective 8: Modify test
system to effectively
evaluate advanced
therapeutic modalities

Objective 9: Demonstrate
POC for patient centric de-
riskingbased on iPSC-
derived or organoid liver
models
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