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Economy of
SCARCITY

Economy of
Abundance
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Maximize the Health Potential of Every 
Person from before Birth until Death

Delivering Informed, Personalised Co-
Decision Making for every circumstance and 
context

TwinHealth



• What are problems in the present Health Care Systems?
• Prevention underused

• Not starting from unmet needs
• Risk factors undetermined or not taken into account
• Late/wrong diagnoses

• Data Overload
• Standardized treatment schemes/ guidelines: average patient

• Need for personalization
• Limited resources

• Health Care Providers
• Budget

• Human Fallibility: Fast & Slow Thinking, Bias & Noise
• Information from daily life missing 

• Decisions made on sparse information
• Social and environmental context missing
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Why do we need to create TwinHealth?



Copyright 2024 American Medical Association. All 
Rights Reserved.

From: Fritz Kahn and the Centenary of The Doctor of the Future

JAMA. Published online  May 06, 2024. doi:10.1001/jama.2024.6041

The Doctor of the Future A, Artist: Arno Krugel. Copyright: Kosmos/von Debschitz. B, Artist: unknown (attr. Fritz Schüler). Copyright: 
Ullstein/von Debschitz. C, Artist: unknown (attr. Fritz Schüler). Copyright: Fritz Kahn/von Debschitz.

Figure Legend: 
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N Engl J Med 2024;390:1118-27.
DOI: 10.1056/NEJMra2307160
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KCE 2022-03-HSR_Unmet needs: Framework
doi.org/10.57598/R377C1

NEEDS EXAMINATION, EVALUATION AND DISSEMINATION (NEED): 
ASSESSMENT FRAMEWORK



Data 
controls

Data 
contracts

• (Cyber) Security
• Traceability
• Transparency

• Consent
• Donation
• Sharing
• Public interest

• Climate
• Geography
• Rural/urban setting

Static 
environmental
factors

Dynamic 
environmental
factors

Static 
public
records

Dynamic 
public
records

• Demographics
• Employment
• Socio-economics

• Citizens services
• Commercial services
• Transport
• Social context

• Air quality
• Noise
• Weather

MORE
NOVEL
DATA

MORE
TRADITIONAL

DATA

The individual
preferences

in their
Context

DYNAMIC
DATA

STATIC
DATA

New
biological
data

New
behavioural
data

Biological
data

Behavioural
data

• Lab tests
• Cardiovascular tests
• Imaging

• Genomics
• Microbiome
• Proteomics
• Epi-genetics

• Digital phenotypes
• Social media usage
• Wearable data/ECHO
• Neuropsychology

• Dietary habits
• Exercise Patterns
• Sleep patterns

Qualification of
Personalised point of care

Data marker
Data correlation
Data Pattern

Humanome data

Primary data sources
Secondary data sources
Data requirements

Individual-driven preventive health
Individual-driven preventive health, motivating the system
System-driven preventive health, motivating the individual
System-driven preventive health

THE HUMANOME – A PERSONALISED POINT OF CARE DATA CONCEPT

Nordic Health 20309 TwinHealth platform



Ocean of data, desert of interpretation and use
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MDT based on statistical and mechanistic modeling 

doi:10.1093/eurheartj/ehaa159

https://pubmed.ncbi.nlm.nih.gov/32128588/


From Data to Wisdom and Impact

12 TwinHealth platform
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she ji The Journal of Design, Economics, and Innovation Volume 5, Number 2, 
Summer 2019.      doi.org/10.1016/j.sheji.2019.04.002

Co-shaping the Future in Quadruple Helix Innovation Systems:
Uncovering Public Preferences toward Participatory Research and Innovation

The Quadruple Helix Model adapted by Fraunhofer
(2016), originally developed by Carayannis and Campbell (2009).
Copyright © 2015 Fraunhofer.
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Circulation. 2024;149:e296–e311. 
DOI: 10.1161/CIR.0000000000001202

Value Creation Through Artificial Intelligence

Deriving value: 3 widely referenced value equations representing (1) societal, (2) clinician, and (3) finance perspectives.
The third expression of net profit margin is an explicit mathematical expression used in accounting; the first 2 expressions 
are conceptual. Understanding varying stakeholder perspectives for resource allocation to acquire, implement, and 
maintain artificial intelligence (AI) solutions is fundamental to selecting AI tools within a health care environment.



Patient/HCP

Planning 
& Design

Real-World
Performance

Comparative 
Evaluation

Pilot
Evaluation

Model
Deployment

Verification
& Validation

Model 
Building 
& Tuning

Data 
Collection 

& 
Manage-

ment

TRL



Number of studies published according to their level of readiness and year of publication

< 2%



Digital Twin data quality
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Man is a Deterministic Device thrown into a Probabilistic Universe.

Amos Tversky
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Overall Error (MSE) = Bias2 + Noise2



Risk–benefit assessment:   factors to consider

20

1. Medical purpose
2. The intended medical conditions
3. The intended population
4. The AI tool’s operation

1. Inputs: data
2. Algorithm
3. Outputs
4. Presentation of results
5. Integration in workflow
6. Outcomes impacted by AI tool 

5. The intended user in their respective environment  and 
scope

6. The potential for shift/drift (‘off-label use’)

Risk Aversity







Transparency of AI in Healthcare as a Multilayered System of Accountabilities: 
Between Legal Requirements and Technical Limitations
Anastasiya Kiseleva, Dimitris Kotzinos and Paul De Hert Frontiers in Artificial Intelligence, 30.5.2022

Insider Transparency

External 
Transparency

Internal Transparency

Involvement
Legal Basis

Citizen / Patient 

Health Care 
Professional

Manufacturer / Provider
AI developer

Medical Devices Framework
MDCG: Clinical Performance

Medical Devices Framework
MDCG: Technical Performance

Informed Consent
European Convention 

on Human Rights
MDCG: Valid Clinical Association

Transparency of artificial intelligence, machine learning medical device 
software and Digital Twins

Differing 
needs for 
patients, 

physicians, 
and software 

engineers
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Thank you for your attention
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