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De finition of New Approach Methodologies (NAMs)

) ] . ) New Approach Methodologies
m  NAMsis an FDAdefined term which includes (NAMs)
new /n vitro, in chemico, and in Ssilico (‘N ATl
methods used to assess the safety of drugs. K;ilj
m /n vivo methods are also considered NAMs 0 Computational Simple &complex in
. .. . . . methods vitro systems
when they improve predictivity, shift studies
to lower animals, or help replace, reduce, @
and refine animal use in development
Humanized animals

rograms.
prog or genetically
altered organisms

Avila AM et al. An FDA/CDER perspective on non clinical testing strategies:
classical toxicology approaches and new approach methodologies (NAMs). Regul
Toxicol Pharmacol. 2020:114,104662.
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New Alternative Methodologies (NAMs)

The global regulatory and legislative landscape surrounding the use of NAMs has evolved

4.2.2. Alternative approaches for addressing EFD Risk

Potential Approaches to Drive Future
Integration of New Alternative Methods
for Regulatory Decision-Making

4.2.2.1. Use of alternative assays

Passage Of FDA MOdernization ACt 2'0 A number of alternative in vitro, ex vive, and non-mammalian in vive assays (alternative assays) have
ClearS the Way tO reduce animal testing been developed to detect potential hazards to embryo-fetal development. They have been used as

drug discovery screens for adverse effects on EFD and have assisted in the understanding of the
mechanism of toxicity, which can be useful for translating nonclinical data to human risk (especially for
human-specific targets).

OCTOBER 2024

December 12, 2024

The continued use of alternative assays for these purposes is encouraged.

INSIGHTS United States Senate passes the ICH S5 (R3) Guidelineon detection of reproductive and

developmentaltoxicity for human pharmaceuticals - Scientific

: FDA Modernization Act 3.0 quideline

The bill compells the U.S. FDA to wind down the
practice of animal testing in drug development.

FDA

Roadmap to Reducing Animal
(&) Testing in Preclinical Safety Studies

alternative

methods - Advancing Altemative Methods at FDA. / Altemative Methods E UJ“Q”:’\ N Ml:,lp_h‘:‘N[i'\ \‘(“lNL\I FDANEWS RELEASE
) if:g‘;g:s“ng . . FDA Announces Plan to Phase Out Animal Testing
Implementing Alternative Methods Requirement for Monoclonal Antibodies and
Agency-wide efforts for advancing development, qualification, and implementation of Other Drugs

foe e new alternative methods for product testing

For Immediate Release:  April 10, 2025



Leveraging NAMs for internal safety assessment

NAMs and advanced in vitro models have been used for ~a decade with
dozens of platforms tested overtime (very simple-> very complex),

NAMs only i )
looking for compelling use cases

Of the currently supported programs, ~65% use conventional animal
NAMs models,~30% use a NAMs augmented approach,~5% use a NAMs

augmented

only approach (in the absence ofrelevant species)

Conventiona
model with

standard in vitro . . .
appoaches We foresee NAMs to be increasingly used for portfolio support duetoe.g.

newcomplexmodalities, human specific Mo A, limited or lack of cross
reactivity (target expression/functionality/tissue distribution)with
preclinical species and incentives fromthe regulators (e.g FDANAMs
roadmap)




NAMs for safety testing: EIH mn the absence of relevant species

Internal experience so far

7S - | B [ | | O S [N I

LMEIH tox [N, - in vitro + - o in vitro + in vitro only in vitro only + in vitro only +
invitroonly  in vitro only in vitro only invitro only = :
program tg mouse 1g mouse hNSG mice hNSG mice*
epitopenot  epitape not ag::;:y :‘:t target not binding  similar binding but fun";i':n"::i’: &
BT el expressin expressedin  No NHP orthologue 9 . expressedin  no NHP orthologue epitope not no NHP in vitro y
orthologue in : : ; normal cells
NHP NHP NHP NHP presentin NHP functionality
FDAJEUHA [EETETICH] accepted accepted . accepted accepted accepted accepted accepted accepted

m  NAMs only packages accepted before FDA modernization act 2.0, when scientifically justified

m  NAMfocussed approaches for EIH so far are only applicable to biologics (high specificity/low off-target risk)
o NAM approaches are not "animalfree": animals are still used in e.g. pharmacology studies
o No requests received to use crossreactive homologous ("surrogate") mAbs

m  To our knowledge, so far only accepted in oncology in the absence of relevant species

To mitigate for a higher risk, the starting dose is often low(er)

B Translatability of NAMs for clinical outcomes needs to be established (insufficient clinical data so far)



A survey of Industry -wide use of NAMs in regulatory filings

m BioSafe NAMs TF survey

Opportunities and insights from m 27 companies reSponded

pharmaceutical companies on the current §

e CER BB EERE IEUEESE w10 had NAMs accepted by regulators as

nonclinical safety assessment . .
a supplement to animal testing , 9/10
| Justification for use of NAMs in multiple regions

m 9 had NAMs accepted by regulators to
replace animal testing , 6/9 in multiple

% of answers

regions
e o0 e T S m Majority would consider using a NAM
& \qu & Q\d"\ \‘).;L\K;!\(D‘:& e_b';\ \(9“:'0‘ék H
£ JEF based approach in the future to replace
& _00& ""@-‘%@3\ F g - . .
&S s traditional large animal testing

6




EFPIA Safety Reflection Group

Sharing NAMs use cases

Drug Species used Type of NAM applied Key results ‘Outcome
nature reviews drug discovery https://doi.org/10.1038/541573-025-01182-3
1. Animal 1 MBE: IMCgp100 Human (in vitro) 2D human cancer cell lines and  Calculated MABEL and Advanced into
species lack (tebentafusp) BITE primary cells in co-cultures, identified safe starting dose clinical development
the target complemented by in silico for FiH studies
Perspective [®]check for updates approsch
2 MBEE: MEDI-S565BITE ~ Human (in vitro) Co-cultures of human Calculated MABEL and Advanced into

Application of new approach et ey e

CEA-positive human tumaur

methodologies for nonclinical safety S e

Human {in vitra) Patient-derived intestinal Identified potential Advanced into
. TCE and CEA-targeted organoids co-encapsulated immune-redated intestinal clinical development
aSSeSSI I lent O rug Ca n l ates TCB= with immune cells in hydrogel  toxicities of drug candidates
2. Cross- 1 MCE: PDE3A-SLFN12  Rats and NHPs Human and NHF primary cells  Identified potential risks and Advanced into
species target complex inducer BAY  (in vivo). human (mortic smooth muscle and safaty margin clinical development
Mario Beilmann®" , Karissa Adkins?, Harrie C. M. Boonen ®”, Philip Hewitt®*, Wenyue Hu ®", Robert Mader ®°, == 2IEEO05 anclMHPs(inwitrs)  encutheliol colis)
Susanne Moore', Payal Rana®", Thomas Steger-Hartmann ®°, Remi Villenave* & Terry van Vieet™ i MEE: anti-CD38 MHPs {in vivo), human NHP and human blood samples  Identified NHP-specific Advanced into
antibody SAR444558  and NHP (in vitro) on-target finding clinical development
3 NBE: trastuzumab Mice and rats Rodent in vivo studies and Identified lack of Advanced into
and trastuzumaby {in wivo), human panel of HER2-positive and cross-reactivity in rodent clinical development
emtansine {in witro) negative human tumour cell species and target-specific
lines cytotoxicity
3. Non- 1 MCE: PeEF2 inhibitor ~ Not applicable Im silico approaches including  Identified selectivity fiar Advanced into
mammialian M5 BLAST analyses parasitic target clinical development
H t t
( :ate ories: A 2 Nucleaside Various (in vivo), Comparison of in vivostudies  Identified offtarget effects.  Advanced into
- analogues: AZT, human (in vitro) and in vitro assays with relevant such as mitochondrial toxicity  clinical development
. . fialuridine; nucleotide human cell lines
1. Animal species lack the target s s
4. Unpredicted 1 NCE: AKR1C3 inhibitor Rats and NHPs Repeat-dose toxicity studies, Identified human-specific Stopped owing to
. . clinical events BAY 1128588 {in wivg), human im vitro assays and DiLlsym in toxicity, most likely BSEP safety concemns
2. Cross-species target issues Hicomaieling it
2 MBE: humanized Human in vitra) Microangineered modal Revealed prothrombotic effect  Identified potential
H CDM54-specific “Wessel-Chip’ composed of of Hu5c8 risk for thrombaosis
. o n-l I I a l I I l I Ia Ia n a rg e S maonoclonal antibody human endothelium and blood
Hu5cB components
. T
4 U n red i Cted CI ini Cal events 3 ShRram o o) Kidney proximal Induced cytatosicity and dentified
. antisense tubule-on-a-chip model increased levels of kidney nephrotoxicity
oligonucleatide injury biomarkers as indication
SPC5001 of acute kidney injury

observed in clinical but not in
preclinical studies

AZT, asidothymidine: BiTE, bispecific T cell engager; BLAST, basic local alignment search tool: BSEF, bile salt export pump; CEA, i ¥ antigen; DILI, drug-i iver injury:
EpCAM, epithelial cell adhesion meclecule: Fi -in-human; HERZ, human epidermal growth factor receptor 2: MABEL, minimum anticipated biclogical effect level: NAM, new approach

httpS//WWW natU re COm/artIC'eS/S41 573_025_01 1 82_9 methodology: NBE, new biologic entity; NCE, new chemical entity: NHP. non-human primate; TCB, T cell-engaging bispecific antibody.




NAMs safety assessment framework

2 - Biologics / CT

High target specificity, cross-
reactive and +/-

tivity, no pharmacological relevant

ical animal species, clinically

al species validated target & MoA

Acceptance by health authorities

3 - Biologic

High target specificity,
reactive and pharmacol
relevant animal species,
target/MoA

Challenge to replace animal models

Modalities Antibodies Antibodies Antibodies Hemophilia Rare
(Anti-amyloid) (Bispecific T- (Anti-cytokine A therapy (?) | diseases (?)
cell engager) mAb (Fc-
modified)
Indications Serum Virology Respiratory Hemophilia Rare
amyloidosis (SLTD, non- disease (Non- A (Non-LTD) | diseases
(SLTD, non- ICH S9) LTD, unmet (SLTD, non-
ICH S9) need) ICH S9)
Case 11 13 10 4 19
Numbers 8




Perceived barriers to NAMs usage

Despite the data suggesting that NAMsbased
programs were being accepted, most
respondents had multiple concerns for usage
of NAMs including:

m Regulatory acceptance by FDA

m Lack of harmonized global regulatory

acceptance

m Concerns about translatability

m Added time for the
e qualification/validation of novel NAMs
m Concern about false positive/negative

D. Concerns for usage of NAMs

9% of answers




Perceived barriers to NAMs usage

D. Concerns for usage of NAMs

9% of answers

Despite the data suggesting that NAMsbased
programs were being accepted, most
respondents had multiple concerns for usage
of NAMs including:
m Regulatory acceptance by FDA
m Lackofharmonized globalregulatory
acceptance
m Concerns about translatability
m Added time for the
qualification/validation of novel NAMs
m Concern about false positive/negative

uoleplieA
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Conclusions

Scientifically justified NAM -based regulatory submissions are accepted
globally.

Key justifications are no relevant species, prior experience with the target,
and disease severity.

Opportunity exists to scientifically justify NAM -based approaches in broader
settings.

Remaining concerns about global regulatory harmonization and clinical
translatability -> need for validationwhen cross-reactive animal species exist

Global effort: leverage cross-industry consortia and join forces to validate
assays with common list of reference compounds for large amounts of

contexts of use
11



Doing now what patients need next



Challenges and opportunities for NAMs adoption

Limited internal confidence in the translatability of in vitro models compared to
conventional approach

Dose selection restricted to conservative estimates (e.g. MABEL)

Technical limitations of NAMs-based assays

NAMs used as complement to conventional approach

Expand NAMs use cases tonprove confidence in their predictive value andincrease their
regulatory acceptance

Create parallel approaches and push for systematicback translation

Establish KPIsto measure short (projects supported, submissions) and long term impact
(improved risk/benefit assessment, reduce attrition, increase proaductivity )

Increase dialogue with health authorities (indirect &direct)

Publish use cases and reviews 1



|
Conclusions

Improve confidence, increase regulatory acceptance, enhance risk/benefit assessment

m Economical (study cost, limited animal supply),Scientific ( limited animal translatability) and Ethical
(3Rs, public) reasons are pushing the pharma industry to explore NAMs for safety assessment

m Efforts are ongoing across the pharma industry to assess the use of NAMs for safety assessment (e.g.
push across the pipeline and creation of IHB)

-> Push whenever it makes sense
m Regulatory acceptance of NAMs is alirect consequence of the confidence in their predictive value
->Generate and share use cases to increase confidence

m FDA position on animal toxicity studies vs NAMs: “There are no alternative methods that can replace
repeat dose toxicity studies in animals” but “when the state of science establishes that an alternative
approach isequally capable of assessing risks, the FDA accepts the alternative approach”

s -> Help HA to improve regulatory framework and show impact (Modernization act 3.0)

m Strike the right balance between enthusiasm and realism, manage expectations and be honest

with cost/benefit of NAMs

14



No relevant animal species: simple internal qualification

Replacement of in vivo study: need for extensive validation (for specific context of use)

Beyond lack of cross reactive species, when animal species are available : need for extensive validation for specific
context of use.
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