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INTRODUCTION

- Digital twins are digital replicas of physical
entities.

- Digital twins help efficiently simulate and
forecast states of physical entities.

- We explore the creation and use of digital
twins of patients in healthcare.

- The aim is to enable precision and
personalized care for chronic conditions.
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OUR WORK
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OUR WORK

We propose constructing digital twins form data of previous patients.
Have historical data

Previous patients ig‘é
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Have digital models developed from historical data
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New patient Construct digital twin from historical data of previous patients
® Has minimal data

y() = f[x(t—1),x(t —2),x(t —3),..]

y n
/\/\/ ‘ y(t) = a0+2aifi[xi(t—1),xi(t—2),xi(t—3)» ]
. i=1

time
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OUR WORK

With the aid of the digital twin, the aim is to compute more precise and
personalized treatments.

New patient Digital twin
= l l y(t)n= flx(—1),x(t—2),x(t—3),..]
w y(t) :Zaifi[xi(t_1),Xi(t—2),xi(t—3), ]

i=1

x*(t) = argmin ||y(t + 1) —y(t + 1D||?

7 v 7 .

A minimization problem

optimized Simulated future state Desired future state of
present of patient :
treatment the patient

(from the digital twin)
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RESULTS TO DATE

We have experimented several cases through synthetic numerical data
as proof or concept, prior to working with real data.
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PROPOSED FUTURE WORK

Construct digital models of patients using multimodal data.
Data about the patient

Medical Records W
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PROPOSED FUTURE WORK

Cohort matching.
Select matching
Compare cohort

Digital Model Records of Matching
Previous Patients cohort
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PROPOSED FUTURE WORK

Machine learning.

™M

Matching cohort The machine learning model
becomes the Digital Twin

Machine Learning Model
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PRO POSED FUTU RE WORK Can use for decisions support

Expected outcomes: The Triple P .
P P precisio® ! yes %’I

maybe [ )
Machine Learning Model 7 T 1\
Diagnosis
Personalization .........................
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CONCLUSIONS

Creating DTs of patients was attempted
through synthetic data.

Patients were modelled as time series.
Attempted modelling is computationally
efficient enabling real-time decision
support.

Formulation can be extended to higher
dimensional data.

Multiple techniques available for DT
construction.
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