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1 dAlbetes as a whole

Virtual twins may be used as prognostic tools in precision medicine for personalised disease
management. However, their training is a data hungry endeavour requiring big data to be integrated
across diverse sources, which in turn is hampered by privacy legislation such as the General Data
Protection Regulation. Privacy-enhancing computational techniques, like federated learning, have
recently emerged and hold the promise of enabling the effective use of big data while safeguarding
sensitive patient information.

In dAlbetes, we build on this technology to develop a federated health data platform for clinical
application of the first internationally trained federated virtual twin models for Type 2 diabetes
treatment outcome prediction, our primary medical objective. Type 2 diabetes afflicts 1 in 10 adults
worldwide and causes annual expenditures of ca. 893 billion EUR. While healthcare providers are
becoming increasingly effective at targeting diabetes risk factors (e.g. diet or exercises), no guidelines
as to the expected outcome for a given treatment for a specific patient exist.

To address this urgent, yet unmet need, the federated dAlbetes technology will harmonise existing
data of ca. 800,000 type 2 diabetes patients of 6 cohorts distributed across the globe and learn
prognostic virtual twin models. Those will be validated for their clinical relevance and made available
through a dedicated software. We aim to demonstrate that our personalised predictions have a
prediction error that is at least 10% lower than that of population average-based models. This
federated virtual twin technology will enable personalised disease management and act as a blueprint
for other complex diseases.

Our consortium combines expertise in artificial intelligence, software development, privacy protection,
cyber security, and diabetes and its treatment. Ultimately, we aim to resolve the antagonism of privacy
and big data in cross-national diabetes research.

2 dAlbetes public website

The dAlbetes public website [dAlbetes.eu] is a major communication tool to provide comprehensive
and up-to-date information for the various target groups, i.e. researchers, clinicians, patients, and
their relatives as well as political stakeholders of the health system all over Europe. The website
provides a compelling and accessible medium for engagement with the public to create awareness
of the dAlbetes research and its implications for citizens.

The Website information is structured as follows:
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= The LANDING PAGE (HOME) introduces the project goal (Fig. 1), presents teasers of selected
topics (Fig. 2), and briefly presents the consortium

= AS A WHOLE explains the project’s approach (Fig 3), background, and breakthrough (Fig. 4)

» TEAMS & STRUCTURE presents all project partners on an interactive consortium map and
provides links to the partner institutions (Fig. 5). dAlbetes interdisciplinary structure within the
project becomes visible in the Work Packages section which presents the nine Work Packages,
their objectives, and their leaders (Fig. 6)

= ROADMAP shows the most important project steps according to the time schedule and allows
one to follow the project’s achievements. Public deliverable reports and news will be presented
here and linked accordingly (Fig. 7)

= PUBLICATIONS will present and link dAlbetes’s major results and progress, while NEWS will list
and link relevant events and news from dAlbetes and the associated scientific fields (Fig. 8)

= CONTACT allows interested visitors to contact the dAlbetes coordination and management team
directly (Fig. 9)

= A Disclaimer and the Funding Acknowledgement are embedded in the website’s footer. The
privacy policy explains the data processing policy, which complies with GDPR (Fig. 10)

2.1 Website preview
Sample screenshots of the public website are shown below.

\‘*M ij HOME AS A WHOLE TEAMS & STRUCTURE ROADMAP PUBLICATIONS NEWS CONTACT
iAbet

| dAIbetes

Predlctlon of tr t*atment outcome /

m—type 2 diabe

Figure 1: dAlbetes.eu | Landing page (HOME)
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LATEST

News and events

DAIBETES @ DAIBETES OPEN DAIBETES IN PRESS
CONFERENCES TRAINING

European Association for dAIbetes open training and Find latest dAIbetes press
the Study of Diabetes developer hackathon articles and publications
60th Annual Meeting here.

How to apply?
09-13 September 2024 |
Madrid, Spain

Tell me more Tell me more Tell me more

Figure 2: dAlbetes.eu | Landing page (HOME) | News and events teasers

Distributed Repositories State of the art: (1) not privacy-preserving and (2) not big data-driven

J Centralized Data Statistical Analyses Generation of new
Warehouse (Cloud) Hypotheses
+ {

Beyond State-of-the-Art: dAlbetes

» 0 5 aih

Validation of virtual
twin models

REGISTRY

Federated Registry of Privacy-preserving
Database Network Data Existence virtual twin models

' ' '

v

Figure 3: dAlbetes.eu | “AS A WHOLE” subpage | dAlbetes vision diagram
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Breakthrough & Innovation

The current state of the art in multi-centric big data and statistical data analysis requires data

centralization, often using a cloud, which threatens the privacy of patient-derived data, hindering its broad
application in health care.

dAIbetes will harmonise and connect such data silos eventually covering type 2 diabetes data sets from ca.
800,000 patients in a federated database network (dAIbetes-Net) that registers the existence of data but does not
store the data itself. Federated statistical learning tools for virtual twin model training apps (dAIbetes
virtual twin apps) only exchange intermediate parameters computed on local data through the dAIbetes-Net network
and learn virtual twins from the distributed data in a privacy-preserving fashion.

Figure 4: dAlbetes.eu | “AS A WHOLE” subpage | Expected breakthrough
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Figure 5: dAlbetes.eu | “TEAMS & STRUCTURE” subpage |
Consortium presentation with logos, interactive map, and contact details
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Work packages

WP1 @

Data harmonisation

Design and creation of a
unified clinical data scheme
including conversion maps for
all involved clinical partners.
WP lead

Joslin Diabetes Center (USA)
— Sanjeev Mehta

WP4 @

dAlbetes software platform
Design, architecture and
development of the virtual
twin software platform.
WP lead

egnosis (RO)

— Béla Bihari

WP7 @

Project management
Interdisciplinary project
supervision and international
networking.

WP lead

Institute for Computational
Systems Biology

University of Hamburg (DE)
— Jan Baumbach

WP2

Federated dAlbetes-Net
Connect at least four isolated
and globally distributed
independent repositories with
longitudinal data from type 2
diabetes patients.

WP lead

Institute for Computational
Systems Biology

University of Hamburg (DE)
— Jan Baumbach

WP5

dAlbetes validation study
Demonstrate the ability of the
dAlbetes virtual twin models
to forecast the impact of a
given treatment for type 2
diabetes on a biomarker of
interest.

WP lead

Brigham and Women's
Hospital (US)

— Elliott Antman

WP8

Dissemination and exploitation

Inform the public, clinics,
academia and stakeholders.
Sustainable maintenance of
the health data platform.
WP lead

tp21 GmbH (DE)

— Petra Zalud

WP3

Federated virtual twin models
Development of dAlbetes
virtual twin apps for training of
virtual twin models that will
use data from type 2 diabetes
patients.

WP lead
Friedrich-Alexander-
Universitat Erlangen-
Niirnberg (DE)

— Bjoern Eskofier

WPG6

Legal and ethical assessment
Development and application
of a methodology, which
meets the specifics of
dAlbetes and the
reguirements of the current
regulatory ethics and legal
framework.

WP lead

Research Institute AG & Co
KG (AT)

— Walter Hétzendorfer

WP9

Ethics

Ensure compliance with the
relevant ethics requirements
through an external ethics
advisor.

WP lead

Institute for Computational
Systems Biology
University of Hamburg (DE)
— Jan Baumbach

Figure 6: dAlbetes.eu | “TEAMS & STRUCTURE” subpage | Work Package structure
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clinical study
start

Q12024 Q3 2025 Q4 2025 Q12026 Q12026 Q3 2026 Q2 2027 Q4 2027 Q4 2028

Clinical validation study

The overall clinical research objective of dAIbetes project is to develop the first highly integrated health data

platform comprising clinical data registered in dAIbetes-Net, connected to federated dAIbetes learning apps and

the first internationally unified and validated virtual twin models for personalised outcome prediction for type
2 diabetes treatment.

Figure 7: dAlbetes.eu | ROADMAP subpage | dAlbetes major milestones acc. to time schedule

News
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dAlbetes  |EASD 2024

09 Jun 24 09 Jun 24
1st dAlbetes workshop EASD 2024
dAIbetes workshop | Rome | 11 December 2024 EASD presents the recent developments in

diabetes.
- Read more

60th Annual Meeting | Madrid | 9-13 September
2024

2 Read more

Figure 8: dAlbetes.eu | NEWS subpage
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Prof. Dr. Jan Baumbach
dAlbetes coordinator

Institute for Computational Systems Biology
University of Hamburg

Dr. Christina Saak
dAlbetes science manager

Institute for Computational Systems Biology
University of Hamburg

Dr. Deniz Madencioglu Kul
dAlbetes project manager

tp21 GmbH

Contact

Figure 9: dAlbetes.eu | CONTACT subpage
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This project has received funding from the European Union’s Horizon Europe Research
and Innovation Programme under grant agreement No 101136305. Funded by
Partner Semmelweis University received funding from the Hungarian National the European Union

Research, Development and Innovation Fund.

© 2024 | All rights reserved i Contact Imprint Disclaimer Privacy Policy

Figure 10: dAlbetes.eu | Footer | Funding acknowledgment and access to imprint information, disclaimer,
privacy policy details, and links to the contact subpage and to social media accounts

2.2 Partners’ contribution

The website was designed and set up by tp21 GmbH. tp21 initiated and monitored the design and
development process and developed the technical and graphical design. The website has been
developed as a responsive design to ensure usability on different devices.

UHAM supported the layout optimization and content design and gave continuous feed-back during
the development phase.

All partners contributed to the content and will regularly provide input and updates over the course
of the project.

tp21 will operate the website until at least 2 years after the end of the project.

2.3 dAlbetes on social media

dAlbetes’s news can also be found on social media. Links are provided on the dAlbetes website.

Linked [

More here >> https://dAlbetes.eu
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dAlbetes partners

= Universitaet Hamburg, Germany

= Brigham and Women’s Hospital, United States of America

» Friedrich-Alexander-Universitaet Erlangen-Nuernberg, Germany
= Gnome Design SRL, Romania

= Research Institute AG & Co KG, Austria

= tp21 GmbH, Germany

= SBA Research gGmbH, Austria

= Universita Degli Studi Della Campania Luigi Vanvitelli, Italy
» Universita Degli Studi Di Roma La Sapienza, Italy

=  Medizinische Universitaet Wien, Austria

= Joslin Diabetes Center, United States of America

= Karolinska University Hospital (Region Stockholm), Sweden
=  Semmelweis Egyetem, Hungary

=>» Find the partners on our website

Disclaimer

Funded by the European Union under contract no. 101136305. The Hungarian partner is funded by the Hungarian National
Research, Development and Innovation Fund Views. Opinions expressed are however those of the author(s) only and do
not necessarily reflect those of the European Union or the Hungarian National Research, Development and Innovation
Fund Neither the European Union nor the Hungarian National Research, Development and Innovation Fund can be held
responsible for them.

‘ HISTORY OF CHANGES

Version Publication date | Changes(s)

1.0 30.07.2024 Initial and submitted version

1.1 07.04.2025 Added deliverable title “Project website live” to the cover page.
Changed the date on the cover page from “July 2024” to “April
2025".
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