








































The Future of Clinical Trials
Artificial Intelligence



 Different stakeholders: patients, pharma, academia

Reduce : Cost & Time

 

 Reduce N (still include sites, diverse geography; maintain rigor) 

 Agree: Reduce regulatory, monitoring, reporting, site initiation, activation, budgeting,  
enrollment, screening & matching, consent process. Administrative tasks.

 Operations and data management

 Can AI help us leverage data and models to address the scientific question?

The future of clinical trials: 
What can AI do for us? 



What is the hype about AI?

• Electronic medical record (registries, standardization, EPIC)
• High dimensional data (genomic, imaging, pathology)
• LLM (systematic data extraction from unstructured data /text 

notes)



Data Augmentation

Data augmentation or data enrichment
• Augmenting clinical trial evidence
• Leveraging real-world data to complement clinical trial data

• AI based data augmentation 



Definitions of data augmentation

• Priors in Bayesian analysis
• Synthetic data – RWE, RWD
• Resampling – imputation 
• Big data expand n (rows - units) and/or x (columns - variables)



Challenges 

• Challenges remain in data quality, interpretability, regulatory 
acceptance, and ethical governance. 

• Continued collaboration between AI experts, pharmaceutical 
industry partners, and regulatory bodies will be essential to fully 
harness AI’s potential in identifying novel treatments. 

• Terminology 



Digital Twins 



 A Digital Twin is an in-silico framework that replicates a biological cell, sub-system, organ, 
or a whole organism, with a transparent predictive model of their relevant causal 
mechanisms and response to interventions.  Simulation based.

 Virtual Twin: Not only how they present (known) but also how they will react (outcome)

Virtual patient versus Digital Twin 



X variables

Things we know 
at baseline

Baseline/
Time 0

Patients’ 
characteristics

Y outcome

Answer

Digital Twins

https://doi.org/10.1038/s41746-024-01402-3

Use 
predictions 

as Data



Real observations vs Predictions 

Labeled Data Unlabeled Data

You have the Y (outcome) You only have �𝑌𝑌
Real observations Predictions 



Simulated patient digital twins and 
monitoring patient digital twins

https://doi.org/10.1038/s41540-025-00592-0

Use predictions as 
Data



Causal network: in silico Trials 

In silico clinical trials develop virtual cohorts or case 
studies from patient-specific and disease-specific 
computational models to test the safety and efficacy of 
medical interventions. The foundation of ISTs depends on 
the ability to recreate human physiology and path.

Estimates the effect of interventions by simulating how 
changes in values of variables affects other variables 
downstream in the networks. Orange are genes, yellow 
are laboratories, gray are demographics, white are 
somatic variants, and green are treatment variables. The 
size of the nodes is relative to the estimated size of the 
effect from simulations, the width of the edges represents 
the confidence in the connection and the color represent 
whether the relationship between variables is direct or 
inverse.

R Parikh et a 2021; https://doi.org/10.1016/j.bbcan.2021.188572

The case for AI-driven cancer clinical trials – The efficacy arm in silico 

https://www.sciencedirect.com/topics/medicine-and-dentistry/human-physiology
https://doi.org/10.1016/j.bbcan.2021.188572

	(1) Schular-Digital twins
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20

	(2) Iasonos_Presentation_digital twins
	Slide Number 1
	The future of clinical trials: �What can AI do for us? 
	What is the hype about AI?
	Data Augmentation
	Definitions of data augmentation
	Challenges 
	Digital Twins 
	Virtual patient versus Digital Twin 
	Slide Number 9
	Real observations vs Predictions 
	Simulated patient digital twins and �monitoring patient digital twins�
	�


