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MedTech — Market Size

The UK is among the leaders in the development of healthcare technologies, a
market of world-wide value of over £260bn.

The UK holds approximately 13% (of which 10% is local production) of the total
EU/EEA market (£100bn) (third within the EU), exporting approximately £6.6bn
worth of products.

The market is predominantly made of SMEs and start-ups (over 85%).

Merge and acquisition is the norm, even at large scale
(Medtronic-Covidien merger 43$B).



Cumulative profit/loss

The knowledge to impact pathway in MedTech

Universities are converting money into knowledge

l Is it as straightforward?

Industry are converting knowledge into money
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The MedTech Hub @ St Thomas’ Hospital

Translation of innovative technologies into any healthcare system is complex - requires
multidisciplinary teams (clinicians, engineers, computer scientists, applied physicists,
iIndustry, regulatory advisors)

Many novel technologies fail due to poor understanding of the challenges surrounding

clinical practice, manufacturing, diagnostic/treatment pathways, clinical adoption, regulation
and commercialisation

M RSB AT e B R s e P ppgca

devices, including digital health technologies, that will be of gobal significance




Facilitating academic - NHS - industry partnerships

Our Objectives:

Physically locate internationally-leading academic research with major healthcare technology
iIndustry partners, SMEs and start-ups, within the UK’s most research-active NHS Hospital
Trust

Host staff from multi-national MedTech Companies e.g. Medtronic and Siemens Healthineers
Create incubator space for MedTech SMEs and start-ups to grow

Use these strategic partnership to deliver both improved patient outcomes and substantial
economic benefit



St Thomas' MedTech Hub
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London Institute for Healthcare Engineering

“We will support and encourage
universities and other research
institutions to make knowledge
exchange and commercialisation
an equal priority alongside their
teaching and research missions.”
UK Research and Innovation
(UKRI) Strategic Prospectus

“We are not fulfiling Britain’s
potential if, despite having scientists
and universities renowned the world
over, we cannot turn their ideas into
the products and services on which
the industries of the future will be
built.” Foreword by the Prime Minister
for the Government’s Industrial
Strategy.




School of Biomedical Engineering & Imaging Sciences
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Unlocking the power
of Al in healthcare
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Changing the healthcare business model

Index 1982-84 = 100

Z Healthcare costs
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Consumer price index for urban consumers: Medical care = CPIMEDSL

Consumer price index for urban consumers: All items = CPIAUCSL

Healthcare costs once
tracked inflation very
closely

Healthcare costs start
outplacing inflation
in the mid 1980’s



Our Vision HEALTHCARE 4.0 oo n

Using advanced Imaging, Data Science and
Artificial Intelligence to deliver Value-Based
Healthcare for:

Patient benefit
Faster diagnosis

Effective screening IR~
Personalised therapy }ri“"‘.i

The NHS
Cost effective individual patient pathways
Optimising the healthcare system
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Convergence of needs and expertise

Pathway transformation
PPI,

regulatory
approval &
Governance

Health Al &
software

economics
& statistics . engineering
Solution?

Clinical staff Hospital data
access

time
Infrastructure

NHS data
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Al & data expertise

Major industry partners



Phase 1: London Medical Imaging & Al Centre for Value
Based Healthcare

 UKRI funded
e 3years (Feb 2019)

® Pathway transformation /_\ Al & data expertise
e £~10M from InnovateUK ... ®. -
* £~10M from Industry '.ON TZL. G
* Partnership "oy o’ Al CENTRE
L :7“ for Value Based
* 3 Universities Healthcare
e 4 Hospitals

e 12 pathways
* 10 start-ups
* 4 multinationals
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Phase 2: Extension to 10M+ patients
OLS/Treasury funded (January 2021)

3 years
£~16M

Partnership .. e .
4 Universities (+1) s '

10 Hospitals (+6)
10 start-ups A| CENTRE
4 multinationals 71 E)éa\(tﬂggrgased
20M+ patients
Aim

To professionalize the Phase 1 proof-of-concept

To create a national standard for large scale data analytics
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Al-Enabled Hospital Infrastructure
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Challenges in Clinical Data Science
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Informatics Infrastructure

Make data research ready
« Develop data storage, curation and search
» Aggregate data from multiple feeds

Data governance and patient privacy
 “Move models, not data”
» Federated learning across hospitals

Model/Data governance framework
« Al model auditing to avoid data leaks

Needs formalisation of infrastructure
* Answer Digital

@ CogStack

MONAT

Semantic
EHR

{X[\]AT &J owkIN

<ANVIDIA.

“ NetApp-

M\ Mellanox  SCAN®

V

OHDSI

run:
al

SIEMENS .-,
Healthineers -

syngo.via



Federated Learning & Interoperability Platform (FLIP)

* The Federated Learning &

Interoperability Platform gives access
to the whole patient pathway without
data leaving the Trust.

Secure enclave

» Learning would be undertaken locally
l.e. algorithms for learning will be sent Structured
to the data, and the data will not leave DB (OMOP)

the hospital site. No one will “see” the
data as the algorithm returns with the

|earn|ng Only ......................................................................
FLIP 1 ...................... :
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Al Centre clinical pathways

Lung Cancer
Prostate Cancer
Dementia
Chronic Headache
Liver Cancer
Heart Failure
Fetal Antenatal Screening
Acute Chest Pain
Atrial Fibrillation
Breast Cancer
Colon Cancer

Stroke
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Improvement in early detection

Reducing investigations & interventions

Improvement in diagnostic accuracy
Reducing neurology outpatients

Improving diagnostic accuracy

Early triage to resynchronization therapy

Improving through-put and accuracy
Reducing acute admission rate
Better triage for invasive Rx
Speeding up turn around in triage

Reducing the need for endoscopy

Improving outcomes for acute stroke
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Artificial Intelligence Deployment Engine
(AIDE)

~

Example applicatons:

COVID Chest X-Ray

* Build complex and composable pipelines.
Mammography screen

Liver MRI

 FUBU NHS repository to share and distribute in-
house algorithms.

Brain tumour MRI

Prostate surveillance

CT stroke detection

Dementia risk

« Safe and robust pipeline to test and use Al tools
developed to improve patient care.

Imaging Atrial fibrillation
modalities J
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AIDE & FLIP

AIDE & FLIP Development Y 10 2021 - 1un 2022
AIDE & FLIP Hardware Rollout Y o 2021 - Var 2022
Pathways Phased Rollout _ Jul 2021 - Jun 2022

FLIP MVP -
Discovery AIDE MVP - KCH KCH & UCLH
Phase (Stroke ICH (Stroke ICH AIDE/FLIP specifications
Completed pathway) pathway) available to all pathways All FLIP Trusts Live All AIDE Trusts Live
May 2021 Aug 2021 Nov 2021 Jun 2022 Apr 2023 Sep 2023
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2021 2023

Today



Conclusions

Untapped value in retrospective data

Create the new standard for the Al-enabled hospital of the future
Leverage technical and infrastructural developments across NHS Trusts
Improving patient care and operational efficiency

Bring together Academics, Clinicians and Industry

Create ecosystem for innovation and tech transfer

Expand internationally
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