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« A dynamic virtual representation of an individual, an organ, or an
organ system based on multiscale modeling of multimodal data
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Katsoulakis et al, npj Digital Medicine, 7, 77 (2024)
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What Would DT Enable?

 Identify optimal treatment strategy by incorporating genetic,
molecular, clinical, environmental, and social factors

« Improve quality of life by predicting outcomes and side effects
throughout one’s health trajectory

« Enable virtual clinical trial and benchmark clinical performance via
virtual control

« Early intervention and prevention for individual’s health
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DT-Enabled Clinical Worktlow
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Digital Twin Implementation

Digital Twin Blueprint

WHAT ARE THE GOALS TOR THE
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DIG\TAL TWIN?
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Wau et al., Biophysics Rev. 3, 021304 (2022)

» George Box

“All models are
wrong but some
are useful”

e Albert Einsteln

“Everything
should be made
as simple as

possible, but not
simpler”




Biology-Guided Radiotherapy
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PET scan before treatment PET scan in treatment

A reaction diffusion model x_ g, DVC) - -':.-.:‘:('1 B
including RT-induced cell death o VTR

K. K.

Develop digital twins to predict NSCLC response to RT via integrating
mechanistic modeling with patient-specific longitudinal PET scans
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BGRT Worktlow
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Digital Twin Worktlow
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Digital twin pipeline



Select Patient New Patient Visit/Procedure Load Data

Male MRN: 12345678 DOB 2025-10-07

Biopsy RT/PET RT/PET RT/PET Follow-up 0
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John Doe

Outcome Prediction: Complete Response after SBRT of NSCLC
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Cancer Patient Digital Twin

REAL WORLD PATIENT

The patient and the tumor from which Clinical assessments
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Multimodal Data Fusion

Functional and molecular
Imaging

Radiomics

Liquid biopsies

Digital pathology
Genomic profiling
Single-cell profiling

Patient-derived cell cultures#

Intravital imaging
Wearable devices
Implantable sensors
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Complex Human Body

Molecular, histological, imaging and clinical characteristics
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Mature Reviews | Clinical Oncology
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Take Home Messages

Al and digital twins have great potential in precision oncology
» Deep understanding of human biology is the key

« Multimodal data integration and multiscale modeling are
challenging

« VVUQ and responsible AI must be ensured in DT
implementation

 Cross-disciplinary collaborations are essential
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Digital Twins for Health Society
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DIGITAL TWIN FOR
HEALTH SOCIETY

WHO WE ARE

DT4HS is a global interdisciplinary network of scientists,
engineers, clinicians, and innovators committed to advancing
digital twin technologies for transformative health solutions.

DT4HS.ORG

Inaugural Annual Meeting of
Digital Twins for Health Society

UTHealth Houston

1825 Pressler Street
Houston, Texas 77030

Join the brightest minds and boldest innovators in healthcare, artificial
intelligence, public health, and systems biology for the flagship event of the
Digital Twins for Health Society.

DIGITAL TWINS FOR HEALTH SOCIETY
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http://www.linkedin.com/in/jun-deng-92585a37

	Número de diapositiva 1
	A Human Digital Twin
	What Would DT Enable?
	Número de diapositiva 4
	Digital Twin Implementation
	Número de diapositiva 6
	BGRT Workflow
	Digital Twin Workflow
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Multimodal Data Fusion
	Complex Human Body
	Take Home Messages
	Digital Twins for Health Society
	Número de diapositiva 16
	Yale Smart Medicine Lab
	Thank You

