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Access to information based on big data care is dramatically changing clinical practice  

The ability of machines to learn and find solutions to problems is critical to make sense of this information

AI is a key driver for a shift of current medical practices to cancer precision medicine and to advance research and 

clinical settings

Being able to handle the data is not sufficient to achieve clinical impact

AI also helps to gain insight into mechanisms of disease and build predictive models, eventually assisting

clinical decision making

AI and Precision Medicine for Cancer
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Patient Derived Data for AI Models and Current Approaches

Image data

• PET/CT scans

• MRI scans

• Dermoscopics images

• Mammograms

• Digital pathology

Research lab

Clinic

Omics data including        single cell 

data

• Genomics

• Transcriptomics

• Proteomics

• Epigenomics

Clinical data

• Electronic health records

• Patient response to 

therapy

Data derived from personalised disease models such

as 

• Organoids

• Chip-on-chip

Adapted from Bhinder, Bhavneet, et al. "Artificial intelligence in cancer research and precision medicine." Cancer Discovery 11.4 (2021): 900-915.

• Detecting cancer early

• Diagnosing accurately

• Staging of cancer

• Detecting mutations

• Characterising the Tumour Microenvironment

• Predicting Response to Therapy

• Assessing toxicity

• Discovering of therpeutic targets and drugs

• Repurposing drugs

Areas of current preclinical models using AI, Machine 

Learning and Deep Learning
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To be able to treat with precision, we need to know 

about the molecular characteristics of the cancer

Diagnostic Accuray for CNS Tumours

A Precision Method based on AI

• Analysis of specific chemical tags in the tumour genomes 

called DNA methylation

• Analysis of approx. 2800 reference tumors  with 

classification in specific subgroups through computer-

based algorithms 

• Validation with 1155 diagnostic samples: 75% matched the 

histopathological analysis

In 12% of cases the diagnosis was changed, 

with important consequences for treatment

Capper, David, et al. "DNA methylation-based classification of central nervous system 

tumours." Nature 555.7697 (2018): 469-474. 3



Single Cell multi-

omics and Imaging
AI and Machine 

Learning

Patient-derived 

experimental disease 

models

LifeTime Enabling Technologies

THE LIFETIME APPROACH - Three technology pillars in combination

Intra-tumoural

Inter-personal (breast, ovarian, brain, prostrate…) 

Focus on cancer:

Tumour heterogeneity - a central 

problem for treating solid cancers

LifeTime is an initiative proposing to generate the technologies required to drive a new digital age in medicine.     The consortium of more than 170 research

institutes plus industrial partners published their Strategic Research Agenda in 2020 in the framework of a H2020 project.
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Scientific and Medical 

Challenges derived from:

Understanding the cell 

types and states involved:
Envisioned impact:

Molecular mechanisms 

of disease onset and 

progression

Patient stratification

Cellular heterogeneity
In early stages of 

cancer dissemination

Reprogramming during 

disease

Their impact on therapy 

resistance

Higher cure rates and 

increased patient survival

Less burden on health 

systems

Novel biomarkers for 

disease interception

Improved patient outcomes 

through precision strategies 

The LifeTime Research Agenda

Faster validation of 

therapies and newly 

designed clinical trials
https://lifetime-initiative.eu/lifetime-strategic-research-agenda-2/

Rajewsky, Nikolaus, et al. "LifeTime and improving European healthcare through cell-based interceptive medicine." Nature587.7834 (2020): 377-

386. 5

https://lifetime-initiative.eu/lifetime-strategic-research-agenda-2/


AI depends on representative data – we need to eliminate bias towards gender, ethnicity and age

Social Challenges and Perspectives

New technologies and the linked diagnostic possibilities have the power to

Modify the perception of being healthy or sick. 

Trigger positive reactions in the sense of prevention, but also have social and psychological 

implications

Lead to a risk of making patients the main responsible for their health

Change the role of medical doctors

Have possible consequences of the new technologies on equitable access to care

We need timely and 

increased dialogue and 

partnership among all the 

concerned actors  

stakeholders
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