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What is synthetic data?
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Synthetic data

Synthetic data is information that has been

crafted by a model rather than collected or
measured in the real world.
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Generation of synthetic data

1 = 3

DEEP LEARNING MACHINE LEARNING PARAMETRIC

OTHERS...
METHODS METHODS METHODS
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Generation of synthetic data

1 2 3 4

DEEP LEARNING MACHINE LEARNING PARAMETRIC IR
METHODS METHODS METHODS
SYNTHPOP by FLESSY by
Nowok et al. (2016) Cipriani et al. (2025)
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How do we use synthetic data?

CREATE A ACCELERATE ACCELERATE
FUNCTIONAL COPY TRANSITIONAL RESEARCH CLINICAL RESEARCH
OF THE REAL DATA AND IMPROVE AND DESIGN OF
PROGNOSTIC MOBEL CLINICAL TRIALS
-~
Zpe 711 GIMEMA International Meeting

' New Frontiers in Hematologic Research: Quality of Life and Artificial Intelligence



GIMEMA’s experience so far...

Blood 144 (2024) 274-275
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Artificial Intelligence has the potential to reshape the landscape of clinical trials
through innovative applications, with a notable advancement being the emergence
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Synthesizing Patient Reported
Outcomes: is it possible?
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PROMYS: MDS Study Overview

Original Article

Patient-Reported Outcomes Enhance the Survival Prediction
of Traditional Disease Risk Classifications: An International
Study in Patients With Myelodysplastic Syndromes

Fabio Efficace, PhD (©'; Francesco Cottone, PhD'; Gregory Abel, MD, MPH’; Pasquale Niscola, MD, PhD*;
Gianluca Gaidano, MD, PhD*; Franck Bonnetain, PhD**; Amelie Anota, PhD™; Giovanni Caocci, MD’; Angel Cronin, MS™;
Luana Fianchi, MD"; Massimo Breccia, MD 9% Reinhard Stauder, MD'”; Uwe Platzbecker, MD";

Giuseppe A. Palumbo, MD, PhO'; Mario Luppi, MD, PhO™; Rosangela Invernizzi, MO™; Micaela Bergamaschi, MD™
Lorenza Borin, MD'; Anna Angela i Tucci, MD™; Huiyong Zhang, MD™; Mirjam Sprangers, PhD'™;

Marco Vignetti, MD". and Franco Mandelli, MD'

Current prognostic systems for myelodysplastic syndromes (MDS) are based on clinical, pathologic. and lsboratory
indicators. Mmmmmslwummampﬁmmwwm&mmummm

MDS by g tigur y into a nical risk the Internationai Prognostic Scoring
System (1P5S). METHODS: A total of 469 paticnts rih ) MDS were aralyzed Untreated
patients (260 patients) wore recruted into an intermational prospactive cohort observatbioni study to creste the mdex. The index
then was applicd to an independert. cohort including pretreatod paticnts with MDS from the Dana-Farber Cance Institute in Boston.
Massachusetts (189 patients). At baseline, patie Wnsmwum@mmaw
Quality of Life Guestionnaire-Core 30 (FORTC GLG-C30). RESULTS: A

FA stands for tatiguo and h for highor-risk. This. 3 subgroups

distinct survival outcomes (ic, risk-1, nisk-2, and risk-3). (©%) 0t 25

months (95% confidence interval [95% Ci). 19-29 months), whercas those with risk-2 had & median OS of 16 months (95% C1, 1217
months) and those with risk-3 had a median OS of 10 months (95% CI. 4-13 months). The predictive accuracy of this new index was.
higher than that of

a
mmmmmmmmrmmmmmmnmmmmo—
2018124:1251-9. &2 2017 American Cancer Society.

syndromes, quality of ite, survival

INTRODUCTION

Myclodysplastic syndromes (MDS) are a hetcrogencous group of mycloid disorders that are characterized by incffective
hematopoicsis, resulting in different types of peripheral blood cytopenias.” Because of the large variability of the discase
course, outcome prediction at the time of dlinical presentation is critical and decision making is challenging * Therefore,

Corvesponding auther: Fabio Ecace, PO, Heakth Outcomes Research Uet, ali Geoup for Adult Hematoiogic Disewses (GMEMAL GIVEMA Duta Cerder, Vo
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Farber Cances s, Warvard Medical Schol, Boston, Massachusests: “Hematclogy Uni SantTugenio Hospital, Rome. Rl ‘Division of Hematology. Depart
; Universty Hospiel

Nowars “Methodology and Quality of L in Oncology Uni, of Beancon
Besanan,France; “ltfoem Qualiy of Life arc Cances, INSTRM 1098, Urvversity of Franche. Comi, Besancon, France: ‘Department of Medical ciemces, Universey
‘Caglri, Caghrs, Ry "nstute of I University of the Socred ear, Rome. haly: “Dwision of Hemusology. Depurment of Celuar Biotech
nclogies and Hematokagy, R, Haty, Dcpurtment of el Meckine ¥ (Hematokogy and ncologyl.Iansbeuch. Meckal
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Wi are deeply grateful to ol patients who particputed in ths study. We also thank Francesco Sparano (rom GMEMA Duta Center) for his assistance with data
the support of Loucermie,

canduct of this the yeurs and the prospective ansdysis of data contaned in thi atcle
Addrionsl supporting information may be found in the cnline version of this arice.

'DOE: 10.1002/cncr 31193, Recebved: Scptmber 18, 2017; Revised: November 3, 2017; Accepted: November 20, 2017, Published onfine December 12, 2017 in
Wiy Onlee Libeasy (wieyaniesbeary coom)

Cancer  March 15, 208 1251

Background
Current systems for MDS are based
on clinical and laboratory indicators.

Results

The FA-IPSS-R is highly prognostic,
identifying three subgroups with
different survival outcomes.
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How do we use synthetic data?

CREATE A ACCELERATE ACCELERATE
FUNCTIONAL COPY TRANSITIONAL RESEARCH CLINICAL RESEARCH
OF THE REAL DATA AND IMPROVE AND DESIGN OF
PROGNOSTIC MODEL CLINICAL TRIALS
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PROMYS: Replicating Real-World Data
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Generated 5,000 synthetic patients
preserving clinical, demographic, and
patient-reported outcomes like fatigue.
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Figure. QLQ-C30 variables
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PROMYS: Replicating Real-World Data
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Figure. Pearson correlation matrix among PRO measures
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Figure. Overall survival
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How do we use synthetic data?

CREATE A ACCELERATE ACCELERATE
FUNCTIONAL COPY TRANSITIONAL RESEARCH CLINICAL RESEARCH
OF THE REAL DATA AND IMPROVE AND DESIGN OF

PROGNOSTIC MODEL CLINICAL TRIALS
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PROMYS: Hybrid validation of FA-IPSS-R

We introduce a novel synthetic data approach
incorporating PRO data to enable internal validation

of the FA-IPSS-R index, through a 5000-patient a2 (0) = Rkt Cre= Naa )
synthetic cohort and using Kaplan-Meier estimates, '

- Risk 1 (R) Risk 2 (R) * = Risk3(R) * - Risk 4 (R)

100% Juesr

log-rank tests, and Cox models. \\
75% 1 . =
Risk 4 £
* Higher-risk IPSS-R .g
Risk 3 < igh Fatiue 3 5 sod
* Higher-risk IPSS-R ‘;.;
Risk 2 * Low Fatigue [f] o
* Lower-risk IPSS-R
Risk 1 * High Fatigue 8 25%
* Lower-risk \PES—R
* Low Fatigue [§
L J L J NS T2 75 24 30 % 42 45 54 60 66 72 75 8 S0 9 102 108 14
T T
Lower-risk patients IPSS-R Higher-risk patients IPSS-R Months from diagnosis
Figure. Overall survival stratified by FA-IPSS-R groups

Abbreviations: FA-IPSS-R= Fatigue Revised Intemational Prognostic Scoring System; IPSS-R= Revised International Prognostic Scoring System.
For IPSS-R cutoffis 3.5; for fatigue cutoff is 35 for low-risk patients and 45 for high-risk patients.
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How do we use synthetic data?

CREATE A ACCELERATE ACCELERATE
TRANSITIONAL RESEARCH CLINICAL RESEARCH
FUNCTIoNAL GO R AND IMPROVE AND DESIGN OF
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Virtual Cohort Study - Luspatercept in Elderly MDS

BACKGROUND (MEDALIST trial)

* * Proven efficacy ({ transfusions, 1> Hb)
* Gap: limited real-world PRO/HRQoL data (fatigue)

STUDY DESIGN
» Exposed: MDS pts on luspatercept
e Synthetic control: PROMYS cohort (N=5,000, matched)

:

OBJECTIVES

O/ * Primary: Fatigue (PRO)
* Secondary: HRQol, transfusion independence, Hb, response

duration, safety
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Pros and Cons

. ofl

ANONYMIZATION

®
RESEARCH
REPRODUCIBILITY AND DATA

ACCESSIBILITY

®
DATA AUGMENTATION

®
RESOURCE OPTIMIZATION
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