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Simulants: Synthetic data solution
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Simplified Process Diagram

Embed records, r',
in metric space

Select seed, rs, and identify Generate new record(s), r*,

Load source dataset, R .
nearest neighbors

NA\MIN

INFORMATICS PROFESSIONALS. LEADING THE WAY.

by randomly

selecting features from k-neighbors

T.r—re
One-to-many and
non-invertible for

Option to create

Features —
o : ’ -AHAREEE
Records % O .
l r2 k=3
% "O
k>0
T T
g e.g., t-SNE, o 1
™ Mna UMAP, ICA, PCA seed record 1 '®

many {rs}; small risk
of duplicates if

Vi
rs . .

3

neighbors are not
identical

Repeat Concatenate r* in synthetic dataset, R’

|
1. M Beigi, A Shafquat, J Mezey, JW Aptekar Synthetic Clinical Trial Data while Preserving Subject-Level Privacy - NeurlPS 2022 Workshop on Synthetic Data for Empowering ML Research
2. M Beigi, A Shafquat, J Mezey, JW Aptekar Simulants: Synthetic Clinical Trial Data via Subject-Level Privacy-Preserving Synthesis - AMIA 2022

3. Open-source Simulants GitHUB: https://github.com/mdsol/Simulants

4. Simulants is implemented in Python and uses packages from open-source libraries including sciki-learn and numpy

o0 United States

Beigi et al.

ASYNTHETIC DATASET FROM AN
ORIGINAL DATASET

TI) Apgicant odidats Solations, o, New Yok
NY (LS}

S84

o Patent Application Publication (o, pub. No.: US 2023/0060848 A1

) Pub. Date: Mar. 2, 2023

(441 SYSTEM AND METHOD FORGENERVIING  (92) 1.1,

ABSTRACT
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Results | Fidelity & Cross Validation

A. Algorithm = Simulants

Dataset = Non Small Cell Lung Cancer Ta keaway
Simulants [&. E¥ORL HERRFER

- j
§ : ; g\k ! T—8tY FMIh-2BREAVTF
| EMW\M g % T—JI2BLT, HOTRTOT T
A 4 e I SR A—F%LtE>7C & EiH
B. Algorithm = Gaussian Copula GAN (GC GAN) D. Algorithm = Copula GAN (Cop. GAN)
" ‘ " i
. s \ i . i \ ; i \
e T BN R
i & H i . 14 -y
Ml L oo 5 . | L .
C. Algorithm = Tabular Variational AutoEncoder (TVAE) E: Alaorithm = Conditional Tabular GAN (CT GAN)
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1. M Beigi, A Shafquat, J Mezey, JW Aptekar Synthetic Clinical Trial Data while Preserving Subject-Level Privacy - NeurlPS 2022 Workshop on Synthetic Data for Empowering ML Research
2. M Beigi, A Shafquat, J Mezey, JW Aptekar Simulants: Synthetic Clinical Trial Data via Subject-Level Privacy-Preserving Synthesis - AMIA 2022
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Table 1: Baseline characteristics

Acorn Data Sponsor Data
I~ Historical
& CHALLENGE comparator arm
‘E‘ (weighted) Target trial control
E i N = = = — Historical comparator | (including Chinese am
g & HBio Techit ¥k (F. FEITER S N-ERKEHERD T— | o ]
= = =~ 'Age (years), Vedian QR 6656, 7] 625571 5255, 68
SERAVT, XETEERERRBLTLL5H0E e s "
N — ~, | Race -\ nite 0 [Note: Chinese triaf
7]” Ikt T AR % M\E t L, Ty T: o [smk::d;:t!gmmmw7 % El-z?] : 23[;;-25] pi] [;;-25|
(sage % 2 »
| Histology - Sub-type I [ | % %
Target mutation - Present 55 B6 66

SOLUTION

hE L REOTADBEEBLHCTAS, 45472 k -
OHEDHDEFHRICH 112 BEOHMEKRIZD oo
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Legend

04+ Sponsor Trial (China)
Experimental Therapy
Standard-of-Care

02+

IMPACT
L4 S ajq: S [[IRY H_T Zo Medidata Standard-of-Care Database
K & PE RO E K55 R LT -

nnnnn ghte {
- BnABEMRERIEL . S T S R R o R 3

Time from randomisation (months)

Probability of progression-free survival
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Landmark Timepoint

Excluded from
landmark analysis
Inciuded in
landmark analysis

P
DS MEDIDATA Time-to-eventiime-to-censoring period Complete response

Landmark Analysis on PFS by CR Status at 12 Months (N = 1179)

S P — [T p——
100 e 044 (0.31, 0.647 | 0.84 (031, 0631

=
3 175 T ——
g |
& L e e T T TR
: 1
£ 921 p<oooo —
0.00
[] 12 4 36 48 60 72 B4 95 5
Months from 12-month landmark

Landmark Analysis on OS by CR Status at 12 Months (N = 1405)

- e —— Unadjusted HR | Adjusted HR*

0,64 (0.42, 0.96)

051 (0.40, .81

Survival orobability




ROI calculator: Surrogate endpoint

Average follow-up duration of trials with OS / PFS
as endpoint:

Phase 1: $850K

Phase 2: $600K

Average follow-up duration of BMS trial with CR /
ORR as endpoint: Total = $1 45M

Savings in months due to the project:

ult Systémes | Confidential Information | ref.: 3DS_Document_2024

Typical cost of pivotal oncology trial

© Dassal

Assuming lower bound savings of 12 months,
which translates to 33% savings

14 " https://aspe.hhs.gov/reports/examination-clinical-trial-costs-barriers-drug-development-0

Cost of project:

ROI:
Savings = $8M
Cost = $1.45M

ROI = 8/1.45

~5.5 times ROI
from the project
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“We are extremely impressed with the high quality of the matched data from the
Medidata SCA,” said Michael H. Tardugno, Celsion’s chairman, president and chief
executive officer. “They were able to provide near-perfect matches for patient
characteristics in our Phase Ib OVATION | Study.”

“This preliminary evidence of a strong treatment effect trend supports our commitment to
the GEN-1 program, and we will aggressively explore means of accelerating its
development with regulatory agencies and our investigators.”

Dr. Nicolas Borys, Imunon’s Chief Medical Officer.

2
2S MEDIDATA

+ censored

PFS (probability)

02 4 Group

—— ECA
—— OVATION

0 10 20 30 40

Time (months)

Yin X, Davi R, Lamont EB, Thaker PH, Bradley WH, Leath IIl CA, Moore KM, Anwer K, Musso L, Borys
N. Historic Clinical Trial External Control Arm Provides Actionable GEN-1 Efficacy Estimate Before a
Randomized Trial. JCO Clinical Cancer Informatics. 2023 Jan;7:¢2200103.

* The Medidata PICAS database is the clinical benchmark and cost database of previously negotiated investigator grants with a store of
more than 320,000 grants and contracts and 29,500 protocols for over 1,800 indications.
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» Oncology

- Cardiovascular
» Immunology

* Respiratory

- CNS

» Metabolic

* Nephrology

* Dermatology

* Medical Devices
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Early phase (phase-1) Mid phase (phase-2) Late phase (phase-3)
A A A

Select the right

indication

Optimize eligibility
criteria

Design right-
sized trials

Run shorter trials
by using surrogate
endpoints

Demonstrate value by
assessing safety and
efficacy benchmarks

Simulate trials by

predicting outcomes

2
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Determine patient with unmet medical need under SoC

Determine which indications
to prioritize after basket trial

Determine relationship between patient characteristics / biomarkers and outcomes
Pressure test operational feasibility of eligibility criteria

Identify additional subgroups with unmet medical need

Optimize sample size by accurate estimation of treatment effect

Identify patients at high risk of dropping out

Evidence for regulators to approve drug based of surrogate endpoint

Determine correlation between endpoints to make the case for a shorter trial

Determine efficacy and safety benchmarks of patients subgroup

Assess change in SoC outcomes over time / differences across geographies

Predict which patients are likely to respond to treatment
Identify patients at higher risk of an AE / SAE

Determine expected efficacy or safety or a planned trial
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Mail: naoki.yagyu@ 3ds.com
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