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Liquid Biopsy in  Oncology

The increasing role of AI in LB

3500 clinical trials

Test sensitivity should improve as
technologies beyond NGS mature and 
machine learning approaches are 
developed to integrate multiple 
analytes.

Wen Xie W. Et al. Trends in the use of liquid biopsy in oncology. Nature Reviews Drug Discovery 22, 612-613 (2023), July 2023. doi: 
https://doi.org/10.1038/d41573-023-00111-y

The technology type of
liquid biopsy products

Evolution of liquid biopsy clinical trial applications



Broad overview of Artificial Intelligence
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Bzdok, D., Altman, N. & Krzywinski, M. Statistics versus machine learning. Nat Methods 15, 233–234 (2018)



Model development workflow

Prelaj A, Miskovic V, Michele Z et al. Artificial Intelligence for the discovery of predictive biomarkers in 
immuno-oncology: a systematic review, Annals of Oncology 2023

1. Data collection

2. Data processing and curation

3. Model learning

4. Model Evaluation (internal and external)

5. Model explainability



Prediction of IO efficacy using AI methodologies in Cancer

• 90 studies (80% published in 2021-2022)

• The most frequently studied cancer type: NSCLC (36%), 
melanoma (16%), while 25%  included pan-cancer studies.

• 37 studies included omics, 20 radiomic, 8 digital pathology, 20 
real-world and 5 multimodal data.  

• High promise, but lack of evidence for immediate practice 
change!

• Challenges: data, models’ heterogeneity, standardization and 
guidelines, models’ trustworthiness and generalizability, studies 
design

Prelaj A, Miskovic V, Michele Z et al. Artificial Intelligence for the discovery of predictive biomarkers in immuno-oncology: a systematic review, Annals of Oncology 2023

Systematic review



Clinical Trials Evaluating Artificial Intelligence in Clinical Oncology

Senthil Kumar, Kirthika, Miskovic, Vanja et al. "Artificial Intelligence in Clinical Oncology: From Data to Digital Pathology and Treatment." American Society of Clinical 
Oncology Educational Book 43 (2023): e390084.



Use case: I3lung 
A European and beyond project on AI, IO and NSCLC

Goal: Develop a Data storage and Elaboration Platform (DESP) by 
integrating  Real world and multiomics data in NSCLC patients treated with immunotherapy with the aim to 

produce a clinical decision making tool using AI approaches

Prelaj A,. The EU-funded I3LUNG Project: Integrative Science, Intelligent Data Platform for Individualized LUNG Cancer Care With Immunotherapy. Clin Lung Cancer. 2023 



I3LUNG patients cohort

200 OMICs patient’s cohort

2000 RW retrospective patient’s cohort

2000 RW prospective patient’s cohort

Goal:

• Understanding adding value of 
each omics data

• personalization of the diagnostic 
path

• Refine RWD model



Apollo11
Data drive research

16 regions and 47 centers

Longitudinal Collection

• RWD data - same eCRF

• Biobanking material and 
Virtual

annotation in the eCRF

• Image collection (CT and 
PET scan)

• AI analysis

“unity is strength” 



Longitudinal AI analysis
Temporal changes and AI monitoring

• DL models for analyzing time-
series data.

• recurrent neural networks (RNNs), 
Long Short-Term Memory (LSTM) 
networks, Gated Recurrent Unit 
(GRU) Networks and Transform
based models

• Capturing how past events 
influence future 
outcomes.

Placido, D., Yuan, B., Hjaltelin, J.X. et al. A deep learning algorithm to predict risk of pancreatic cancer from disease trajectories. Nat Med 29, 1113–1122 (2023)

MAY 
2023

6 milion patients
Clinical data 
AUC = 0.88 for cancer occurence within 36 months



Liquid-biopsy proteomics combined with AI identifies 
cellular drivers of eye aging and disease in vivo 

The integration of liquid-biopsy
proteomics, cell-level transcriptomics, 

and artificial intelligence allows for non-
destructive assessment of aging and 

disease at the cell level in non-
regenerative organs, such as the eye, in 

living humans. 

Wolf J, Rasmussen et al. Liquid-biopsy proteomics combined with AI 
identifies cellular drivers of eye aging and disease in vivo. Cell. 2023 
Oct 26;186(22):. 



Expectations
1. Harnessing the power of ML, we can revolutionize treatment selection and enable personalized 

interventions that were once unimaginable

2. By integrating ML methodologies into clinical practice, oncologists will be able to navigate treatment 
options more efficiently, leading to improved outcomes for patients and reduced healthcare costs.

3. The integration of ML in treatment selection empowers oncologists and patients, by bringing human 
expertise and machine insights in the same layer to create a synergy that enhances the art and science 
of oncology.

Challenges
1. To reach other sector evidence we need to improve the overall quality of collected data and its 

volume

2. There is a need for more balance between the progress of technology and its ethical and legal 
frameworks, that we can improve by: (a) producing more transparent algorithms, (b) empower patients' 
engagement and (c) go for alternative AI-empowered tools

Key points



Interdisciplinary teams

We tackled this issue 
by setting up our 

Artificial Intelligence 
for Oncology (AI-ON) 

Laboratory, a 
collaboration 

between INT and the 
Politecnico di Milano

Final take away - Changing education



https://docs.google.com/forms/d/e/1FAIpQLSfvOs29i64wOLJvStelBkJrfM7xSaDFOBmBVDa2Ys32kHpyUA/viewform
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