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Il sottoscritto  Raffaella Colombatti
ai sensi dell’art. 3.3 sul Conflitto di Interessi, pag. 17 del Reg. Applicativo dell’Accordo 
Stato-Regione del 5 novembre 2009,

dichiara
❏ che negli ultimi due anni ha avuto rapporti diretti di finanziamento con i seguenti 

soggetti portatori di interessi commerciali in campo sanitario:
- Novartis; Addmedica; Forma Therapeutics, NovoNordisk; Global Blood Therapeutics, 
Pfizer; Vertex; Agios



• Remind general concepts on AI

• Examples of AI use in Pediatric Hematology Oncology
-to solve unmet needs (disease classification, risk 
determination, choose best treatment option…)
-to optimize workflow and diagnostics



Febbraio 2023, Settembre 2023



https://ai.nejm.org/



11th August 2023



JAMA, 11th August 2023



Increased Capacity of Data Storage

Increased Speed of Data processing

Haug CJ et al NEJM 2023

DATA
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Senthil Kumar K, et al. Am Soc Clin Oncol Educ Book. 2023; Ramesh S. JCO Clin Cancer Inform. 2021 Dec;5:1208-1219.

• Fields of application: classification, prediction of treatment response, dose optimization
• Variety of methods used: neural network, k-nearest neighbor, random forest, naive Bayes, and support 

vector machines.
• Strengths: matching or outperforming physician comparators via automated analysis and predicting 

therapeutic response. 
• Limitations: significant heterogeneity in reporting standards, clinical applicability, small sample sizes, and 

missing external validation cohorts
• Conclusions:  ML can enhance clinical care in ways that may not otherwise be achievable. ML has 

enormous potential in improving diagnostics, decision making, monitoring for children with cancer, but the 
field remains in early stages; future work will be aided by standards and guidelines to ensure rigorous 
methodologic design and maximizing clinical utility



Ramesh S. JCO Clin Cancer Inform. 2021 Dec;5:1208-1219
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Ramesh S. JCO Clin Cancer Inform. 2021 Dec;5:1208-1219 LIQUID TUMORS



Albalkhi I, et al.Pediatr Radiol. 2023 Sep;53(10):2079-2091
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Workflow optimization: 
Increased Accuracy
Reduced time



Yu Z, Li J, et al. J Hematol Oncol. 2023 Mar 21;16(1):27



Dehkharghanian T, et al. Int J Lab Hematol. 2023 Jun;45 Suppl 2:87-94.



Dehkharghanian T, et al. Int J Lab Hematol. 2023 Jun;45 Suppl 2:87-94.



• Excellent morphological reproducibility and similarity with 
microscope images of cells in normal and dysplastic 
samples  

• Role in remote reviewing, training and education, 
harmonization and comparability of results, peer film 
reviewing and consultation



Ricerca e acquisizione di nuclei

Ricerca e acquisizione di metafasi

FISH

Ricerca e riconoscimento di metafasi

Acquisizione di metafasi

Citogenetica Classica
Ricerca di alterazioni
cromosomiche acquisite
mediante analisi citogenetica
classica, ibridazione in situ
fluorescente (FISH) in
metafase e nei nuclei in
interfase e multicolor FISH
(mFISH).
Uso di microscopi a
fluorescenza, di un sistema
automatico, e l’acquisizione
delle metafasi e dei nuclei e di
software dedicati per la
cariotipizzazione,l’analisi FISH
e multi-FISH.

Courtesy of A.Di Meglio, A.Lezl, B.Buldini



• Implementazione del sistema con algoritmi di intelligenza
artificiale (Deep Learning) utili alla separazione e
classificazione automatica dei cromosomi
(cariotipizzazione automatica),

• minimizzazione delle operazioni ripetitive svolte dagli operatori,
• ottimizzazione delle risorse e potenziamento dell’attività

produttiva di laboratorio (risparmio di almeno il 40/50% di
tempo nell’esecuzione di un caso di citogenetica classica).

Courtesy of A.Di Meglio, A.Lezl, B.Buldini

Applicazione di Deep Learning per ottimizzazione workflow 
in Citodiagnostica



N Engl J Med 2023;388:2456-65.



Molecular Genetics and Metabolism 134 (2021) 274–280





MatchGraft.AI – HSCT Graft prediction

https://www.matchgraft.ai/



https://www.matchgraft.ai/





https://genomed4all.eu/



«Genomics and Personalized Medicine for all through
Artificial Intelligence in Haematological Diseases»

• The variety of assays and technologies has created a need to develop strategies for 
analyzing, integrating and interpreting the massive amounts of data they generate. 

• Experiences with the use of AI techniques suggest that they might be particularly appropriate 
to analyze “big data”. 

• GENOMED4ALL will 
support the pooling of 
genomic and clinical data 
through a secure and 
privacy respectful data 
sharing platform based on 
the novel Federated 
Learning scheme 

Spider

Spider

OMOP



Federated Learning platform approach:
A privacy respectful secure  machine  lea rning framework 



Sauta E, et al, J Clin Oncol. 2023 May 20;41(15):2827-2842.



https://synthema.eu

Acute Myeloid
Leukemia
(Adults)

Sickle Cell 
Disease
(Children-Adults)Can aid in solving problems due to:

• Data Availability
• Data Quality
• Data Privacy

El Emam K, JCO Clinical Cancer Informatics 2023



D’Amico S et al, JCO Clinical Cancer Informatics 2023
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https://www.dl4health.it/

Progetto inteso a sviluppare un approccio
innovativo per l’individuazione di fattori che
influiscono sul processo decisionale clinico,
organizzativo ed assistenziale, con lo sviluppo di
un prototipo in Onco-ematologia Pediatrica

Prototipo informatizzato, che, alimentato dai dati sanitari
esistenti (cartelle, anagrafiche, laboratorio, flussi
informatici aziendali….), opportunamente anonimizzati,
consente di essere interrogato per valutare trend, cambiamenti,
fenomeni che non sarbbero visibili analizzando in unico
database

Courtesy of Giovanna Russo



https://unica4.eu/

Map the current landscape of AI
applications for Childhood Cancer to
understand how AI can help improve care
pathways in the EU

Unconnected data silos still exist and this fragmentation is 
often caused by the lack of a common approach for the 
definition, application and interconnection of data in the 
healthcare realm. We believe AI can be key in bringing a 
solution to these challenges. 



Conclusions

• AI involvement in medicine is an opportunity to improve
diagnosis and clinical medicine

• Many examples of its application in pediatric hematology ocology
are becoming available

• Need of a «training» on AI for physicians
• Need of multidisciplinary teams
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