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(BDT) Design 
Challenges

• Levels of complexity
• Levels uncertainty

What needs to be predicted?

• Mechanistic model development
• AI/ML model development

What can be modeled and simulated?

• For model development
• In real-time

What measures need to be captured?

• Appropriate sensors (measurement technologies)
• Computing and storage requirements

Is the technology in existence?

• Privacy, Consent
• Appropriate physiological correlates

Ethical Issues

“Fit for Purpose”
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EFECT -- A Method and Metric to Assess the Reproducibility of Stochastic 
Simulation Studies

T.J. Sego, Matthias König, Luis L. Fonseca, Baylor Fain, Adam C. Knapp, Krishna 
Tiwari, Henning Hermjakob, Herbert M. Sauro, James A. Glazier, Reinhard C. 
Laubenbacher, Rahuman S. Malik-Sheriff
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Personalization/Forecasting

“Control”
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R. Laubenbacher et al., Toward mechanistic medical digital twins: some use cases, Frontiers in Digital Medicine, 2023.



Over time, the patient representation (parameterization) 
Improves and certainty of predictions improves.

Personalization/Forecasting





Control



BDT Requirements:

Describe in technical detail how  
• the model underlying the BDT is (or is not) FAIR compliant;
• the model is (or is not) calibrated to an individual patient;
• the BDT is (or is not) used for interventions or predictions.



Questions 

Contact me: Reinhard Laubenbacher  
Email: reinhard.laubenbacher@medicine.ufl.edu
Lab: https://systemsmedicine.pulmonary.medicine.ufl.edu/
Telephone: 540-818-3127
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