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Anatomy of workflows and their relation to studies
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* Infrastructure & data
* Fragmented tools and services
* Siloed, non-standardised data
e Poor discoverability & reuse of assets (“re-inventing the wheel”)
* Processes for running workflows
* Manual, inefficient data management
* Not reproducible and difficult to scale
* Conducting studies for developing and evaluating workflows
* Limited services for:
= Rapid development
= Efficient researcher-clinician collaboration
* Limited access in research environments to:
= Clinician time

= Data (e.g. for cohort selection, collecting training data, benchmarking against standard of
7
Care) Babarenda Gamage et al 2024 (doi.org/10.52843/cassyni.3st2d2)
2023 (doi.org/10.52843/cassyni.6d6bvf)
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Develop a platform that supports & accelerates the clinical translation of virtual human twin workflows

Objectives:
1. Provide common infrastructure (FAIR tools and services)
2. Standardise & automate workflow data management
 Enable reproducible execution of complex research workflows and studies
3. Streamline development & evaluation of workflows in research and clinical environments
 Provide services for efficient collaboration between researchers and clinicians

* Leverage 12L exemplar projects as pilot use cases

- Digital Translational Workflows for INtegrating Systems AI Platform
DigitalTWINS AI Platform

e Qutline progress .

Babarenda Gamage et al 2024 (doi.org/10.52843/cassyni.3st2d2)
2023 (doi.org/10.52843/cassyni.6d6bvf)
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DigitalTWINS AI platform — Common Infrastructure
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Studies = Digital twins Al Platform

Basic Research Selected: Clinical reporting of vascular remodelling and PEA response in CTEPH pilot study (Alfred Hospital) (Study)
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DigitalTWINS AI platform — Running Workflows
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DigitalTWINS Al Platform = R

Accelerating Development of
Digital Twin and Al-Driven
Workflows

Seamlessly integrate digital twin and Al technologies into clinical and research environments

GET STARTED

12 Labours
DigitalTWINS AI
/08 Platform

How to use this platform

Auckland Bioengineering Institute {

Clinician dashboard Study dashbo@rd

Te Whatu Ora Al Lab Y Te Whatu Ora Al Lab

Provides help and tutorials describing how to use the
platform

Enables clinicians to run Al/digital twin driven Enables clinicians to collaborate with researchers to
workflows and generate clinical reports assess efficacy of Al/digital twin driven workflows
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* Deploying within Te Whatu Ora
Health New Zealand

 Run on existing infrastructure (e.g. Databricks)
* Single-sign on for researchers & clinicians
e Access to 3m de-identified radiology records
e Study —900 breast cancer patients
* Cohort selection
* Compare results with standard of care
* Fine tuning & independent validation

Zhong et al 2025 (in prep)
Babarenda Gamage et al 2019 Interface Focus, Garrucho et al 2025 Scientific Data

e

Diagnostic
DCE- MRI

'''''

\
\
2

2
o)
&7
%
L

.
"f:-j“‘ W\

“‘. :*;.“\‘ 4
s

Inform treatment
procedures



DigitalTWINS AI platform - Clinical Deployment [Rs= Ui

M E WY ITEALAND

AUCKLAND

BIOENGINEERING

INSTITUTE

* Deploying within Te th“-u Ora
Health New Zealand
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e &
e 7

3 5y
o
AT N

-
e

Y

Diagnostic Inform treatment

DCE- MRI

procedures



THE UNIVERSITY OF

DigitalTWINS AI platform - DigitalTWINS on FHIR 'AUCKLANG

HEW ZIEALAND

AUCKLAND
BIOENGINEERING

INSTITUTE

Studies
Basic Research

Clinical Research
etc
Models
e Physiome Model
e Repository
BioModels
O
SPARC
etc

Measurements
Patient EHR /Wearables

etc

OpenSi W etc

Simulations

Eml]ﬂﬂ Dockstore etc

v

Digital twins Al Platform

Harmonised Database

Studies
@ Models

Measurements

Digital Twins
0 HL7 FHIR

\ 4

Data Ingress

—J

Define a new digital twin data object for each individual

Organise & link all measurements related to that individual

Primary Measurements (e.g. MRI)
Derived Measurements generated from

- " E -
‘ Plabefiation
! Colert: one Ausay one cobect
- el process. 1 create bt
= Tem < | iataitybePitin
i
toal process 3 e
MR Task ActatyDeFuton
- — —- o e
b T - AetivityDefintian
T ool proce create_esh
- --7 i i adiag
| Tumorr Postion
ool proces: locate_umene
- - e Actnyeation
p— ot vt rgpert]
Tagk AetiityDeFation
et =
vro | rs | —
e

Captures provenance

« Which models, tools, study generated a given derived
measurement
Links to consent

Search all available measurements

<
= 4 %
7 A
Y ’




Py AUCKLAND BIOENGINEERING

HMEW ZEALAND INSTITUTE

THE UNIVERSITY OF AUCKLAND

Next steps with SEEK

* Populate catalogue with resources at ABI (and nationally through MedtechiQ)

e Use SEEK to: S P &R c Dataset )

Structure
* Query workflows and tools in CWL (currently using DigitalTWINS API)
e Query measurement datasets (currently using DigitalTWINS API and SPARC-me) o Dataset

= dataset_Description.xlsx
= samples.xlsx
= subjects.xlsx

* Integrate DigitaTWINS on FHIR to search available data per individual

[ x]

[ x]

x|

B+ submission.xlsx
B0 CHANGES.txt
(]

README.txt

= Allow cohort selection —
deriva tive
doc
* Provide easy to use interfaces for non-experts e.g. clinicians to do searches P
= E.g. through plugins? *Bandrowski et al biorxiv

Edable Accessble me roperable Reusable

SPARC-me pgpi 17
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12 Labours DigitalTWINS platform
- Provide common infrastructure to support:
- FAIR & reproducible research
- Automate data management

- Streamline development & evaluation of workflows for
accelerating translation

- Building best practice resources & guidelines to support these
efforts

- Keen to collaborate

- Infrastructure presented is opensource/permissive license
- github.com/ABI-Software

Thiranja Prasad Babarenda Gamage (tp.babarendagamage@auckland.ac.nz)
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