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PICTURES

InterdisciPlinary Collaboration for efficienT and effective Use of clinical images in big health
care RESearch.

5-year, £3.8M programme of work funded by the Medical Research Council (MRC) with additional
support from the Engineering and Physical Sciences Research Council (EPSRC) as part of Health
Data Research UK (HDR UK).

MRC Grant period runs 15t April 2019 to 315t March 2024 with a mid-term review point at the end
of 2021.

The programme officially kicked-off in August 2019.
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Aim
Increase the capabilities of Safe Havens to support emerging technologies such as artificial
intelligence (Al) and new data types such as images, MRIs, CTs, Xrays etc in health data research.

Motivation

Clinical images, especially when linked to other routinely collected health data, are extremely
useful for many types of research: examining early/preclinical diagnosis, disease progression,
genotype-phenotype associations, development of risk profiles, computer vision methods for
biomarker extraction, machine learning approaches, and discovery and classification of disease
types. The emerging field of Radiomics has the potential to bridge the gap between medical
imaging and personalised medicine.
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Context

SMI MVP
* Min viableiproduct

° Prototype | .......................... > SMI | - Service
! Turn the software int:o a product eDRIS can offer
: * Infrastructure I L1 Metadata tags for all historical data loaded into a DB in identifiable zone
; * Data ingest |
: . userinterface | I L] NLP functionality to extract info from structured reports for use in cohort building
| Add functionality to the software: Toolbox developed for automated extraction pipelines with supporting GUI's for eDRIS
: NLP fol Structyred Reports; and NI | O Technical options appraisal for scaling the hardware to support many big data projects
[ PICTURES
Application ® Kick-off 30 month Review [1 All historical data extracted into non-proprietary DICOM format
* Grant * 9 work packages (Go/no go)
* Legals L1 SQL de-identified database populated with info for all modalities for cohort building
* planning

L1 Automated workflow to promote metadata to the de-identifiable zone
L] Testing of a range of software tools within the safe haven analytics platform

L1 All PBPP approvals in place — Exemplar 1 and Exemplar 2

L1 Aworkable subset of imaging data (ie >10% of final volume) to both Exemplars

of Edinburgh L1 Both Safe Havens configured to enable software dev and programs of choice

Develop algorithm for detection of lung nodules
and coronary artery calc:ficatior using CT scans

[ Exemplar 2 — University of Dundee 3 3 L1 Cyber security analysis of the platform and options appraisal —.
Develop algorithm for predicti:f individual risk of _-I-
|

L1 GPUs configured in both National and Regional Safe Havens

dementia in people with diabetes using MRI scans p I CT U R E S T




PICTURES enhancements to SMI (Scottish Medical Imaging)
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* Windows
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Data Science and Engineering Research Questions

How to build How to handle Big How can we
research relevant Data: scaling protect patient
Cohorts: Messy, data?
unstructured,

identifiable data!

Natural Machine Hardware and Cybersecurity
Software

Language HEE rr,",ng ?nd optimisation research
Processing classification methods: Next

methods Generation Safe
Haven
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