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From rich preclinical datasets to virtual
nova patients: a QSP framework to support the
development of an ADC in AML

Helio Wang (1), Anne Schneider (1), Georges-Alain Franzetti (2), Dylan Marchione (3), Najah Harouki Crochemore (2), Sylvain Fouliard (2),
Simon Arséne (1), Vincent Madelain (2), Claire Couty (1)
"Nova In Silico, Lyon, France; 2 Servier, Research and Development, Saclay, France; ° Servier, Research and Development, Boston, USA

Integration of complex .to provide clinical insights

preclinical sighals into allowing for systematic
a QSP model ... exploration of dosing schedules.

SERVIER

Model calibration againstin
vitro data

Simulation of different regimens in
clinical settings

QSP model Complete Response Rate by Regimen

B Regimen 1 (Q2W)
B Regimen 2 (QW)
| 3 Regimen 3 (Q2D)
1 Regimen 4 (QD)
| I Regimen 5 (Q3W)

Cytotoxicity

[00]
o

Vene20nM *Aza200nM ;:;:M n
ine ADC PK — Payload PK Venetoclax PK Azacitidine PK
, model model

serum ADC serum payload ﬁ ~serum Venetoclax ~ serum Azacmdlne f

Bone Marrow —_— Qﬁ @‘D

Intracellular |

[*)]
o

45.4%46-6%

39.9%40.1%

S
o

36.2%

AML submodel

Clone 1 Clone 2

0,20.6%

N
o

Complete Response Rate (%)

Cytotoxicity

o

17.8%17.8%19-1%19.2
c§060®006®~0 > > .0 0

II.O%IZ‘io_“
b“’)")‘\")‘o’\”)”)'\/b"\/'\”)

Target i mtrqce”ulqr : | mtracellular ‘ oo’ Ng oq’ oq’ PPN PN I NP NP PN PN PN PP NP N PN PN
: : & EEEEEE G E L EE G EE L EE

| expression ~ = .
‘1 P 3 VenetOCIGX : AZGCltldlne : o leq Qg,Q Qg,g o Q_q Qg,q Qg,g Qg,Q Qg?’ leq Qg,cb Qg,g Qgg O Qg,g Qgg Qg,g Qg9 o e/q

Complete Response Rate by Target Expression Quartile

Apoptosis submodel 100

(o)
o

Model calibration against

ADC binding, o ~
subcutaneous xenograft AML mouse : aing htracellular
internalization and ; ;

- payload

payload release e

B cytotoxicity -

(o)}
o

B
o

N
o

Payload MoA
submodel

Plasma ADC
concentration

Average Complete Response Rate (%)

ADC SD dosel ADC SD dose 2
Target Expression Quartile

\ <
N

LAl
Lo
\@\\&

.Tumor volume

BACKGROUND RESULTS

The calibrated models demonstrated robust alignment with an extensive preclinical
Acute myeloid leukemia (AML) is associated with poor long-term outcomes, even after dataset. In vitro, the framework successfully captured payload-release kinetics, biomarker
adoption of venetoclax plus azacitidine for patients unfit for intensive chemotherapy [1]. modulation, and growth inhibition across more than 250 experimental conditions.
Antibody—-drug conjugates (ADCs) deliver potent cytotoxics selectively but exhibit : :
In vivo, the model accurately captured the PK profiles of the ADC, payload, venetoclay,

complex, often non-linear exposure—response relationships.
o . . and azacitidine, while replicating the diverse tumor-response dynamics observed across
Combining ADCs with standard of care seems a key strategy to overcome resistance [2]. CDX/PDX models and over 80 dosing regimens.

We developed a QSP model integrating the mechanisms of a novel ADC with venetoclax
and azacitidine. This model combines extensive preclinical datasets with AML knowledge
to explore dose and schedule options before first-in-human studies.

This framework was used to explore alternative translational hypotheses across more
than 100 ADC + Venetoclax dosing schedules spanning seven trial-design dimensions.
Although several dose-schedule combinations led to enhanced leukemic burden
reduction, the predicted benefit of sequencing strategies varied across translational
assumptions. The simulations did not allow to identify one single optimal combination
METHODS but highlighted key biological drivers—such as clonal heterogeneity and target

A mechanistic apoptosis module availability—as primary determinants of dosing schedule sensitivity.

tailored to the available dataset was . —
developed to capture BCL-2 pathway ntérnalization andbinding 2 2
Relative values of 5 apoptosis cascade 5 Baseline
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Relative values of MC1-BIM and BCL2-BIM

target  binding, mtgrnghzahon, cm.d complexes under ADC, payload and ] 10 -> This work shows a mechanistic QSP framework that reconciles extensive in vitro and in
payload release, linking cytotoXiC | venetoclox . . . . . :
vivo datasets through a multi-stage calibration process. By integrating payload

i i i Growth inhibition under ADC, payload and o . : : :
signaling to the apoptotic cascade. We | Growth inhibition under PERIERIEIEN 2 6 kinetics, biomarker modulation, and tumor-burden trajectories across CDX and PDX

integrated these into an in vitro AML Venetoclax . ) :
9 Growth inhibition (%) under Azacitidine as models, we established a robust foundation for human translation.
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model and  cadlibrated  against . - ot 3 7
o . . gle agent or in combination . . . e . . . . . . .
cytotoxicity and apoptosis biomarkers.  Total = 258 experimental conditions and 381 data points > Slr.nulotlons.Kjentlfled promising andldO’Fe regimens and hlghllghted key efflcqcy
drivers, providing a quantitative basis for trial design and for advancing more effective
The framework was then translated to mouse and cynomolgus monkey by adding AML therapies.

species-specific PK and target-mediated drug disposition (TMDD). These in vivo models
were calibrated against PK data and leukemic-burden trajectories across Cell Derived
Xenograft (CDX) and Patient Derived Xenograft (PDX) data.

To bridge preclinical findings to the clinic, a translational framework was developed
linking clinical PK (scaled allometrically from cynomolgus for the ADC) with a
PDX-mirrored AML PD model. A Virtual Population (VPOP) was built, inheriting PD
parameters from seven mouse PDX-derived profiles, supplemented with variability in
target concentration and clonal heterogeneity.
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