
Artificial Intelligence in 
Hematology
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Artificial Intelligenece (AI) for precision medicine

1- Machine Learning

2- Generative AI
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Molecular classification of MDS by machine learning methods (AI)
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10-12%
MDS with TP53-mutations

5-7%

MDS with p53 dysfunction
without TP53 mutations

RNA sequencing

A new category of high -risk MDS is defined according to p53 dysfunction
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A new category of high -risk MDS is defined according to p53 dysfunction 
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A new category of high -risk MDS is defined according to p53 dysfunction 
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2021 WHO guidance on ethics and governance of AI for health
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Artificial Intelligenece (AI) for precision medicine

1- Machine Learning

2- Generative AI
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Performance of Synthetic Data
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Generation of Synthetic Data to accelerate 
translational research in Hematology

6 patients
2011

2957 patients
2022



IPSS-M ( real data, 2022) Syntetic IPSS-M (synthetic data, 2013)
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Generation of Synthetic Data to accelerate 
translational research in Hematology



Comparing endpoints of clinical trials using real and synthetic control arms. Real-world efficacy and safety of 
luspatercept in adult patients with transfusion -dependent anemia due to very low -, low and intermediate -risk

myelodysplastic syndrome (MDS) with ring sideroblasts , who had an unsatisfactory response to or are ineligible for 
erythropoietin -based therapy : a multicenter study by Fondazione Italiana Sindromi Mielodisplastiche (FISIM)
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Generation of Synthetic Data to accelerate clinical
research in Hematology
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Comparing endpoints of clinical trials using real and synthetic control arms. Real-world efficacy and safety of 
luspatercept in adult patients with transfusion -dependent anemia due to very low -, low and intermediate -risk

myelodysplastic syndrome (MDS) with ring sideroblasts , who had an unsatisfactory response to or are ineligible for 
erythropoietin -based therapy : a multicenter study by Fondazione Italiana Sindromi Mielodisplastiche (FISIM)
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Generation of Synthetic Data to accelerate clinical
research in Hematology



PATIENT DATA MODELS
DIGITAL 

TWIN

Synthetic Data 
Generation

Different data 
layers :
! Clinical
! Genomic
! Images

Prediction and 
simulation :
! Diagnosis
! Prognosis
! Therapy

optimization

From Synthetic data to Digital Twins
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