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NHS England

APopulation 54m

ABudget £110bn

A154 Acute Hospital Trusts & 7875 GP Practices
AAverage life expectancy 80m/82f

ALl.3m employees

ADeals with 1m patients every 24 hours

A75m OPD, 23m ER and 16m IP
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How do we futureproof for the decade ahead? m

Move from somewhere to everywhere

Take 30m outpatient visits per year out of hospitals

Half maternity related deaths by 2025
Improve early cancer diagnosis from 50% to 75%
Everyone has access to remote consultation

Transform and support the workforce

NHS England and NHS Improvement
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How do we get people to
buy more insurance?



NHS

The best way to predict the
future Is to Invent it

NHS England and NHS Improvement
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The Personalised, Empowered Health NHS
and Care Revolution

AOmics

AData analytics, Machine learning, Al
APredictalytics

ADigital and m-Health

AAdvanced Technology
AUltra-connectivity

ASocial Inclusion and networking
APeople Centred



NHS

The Intermittent, reactive sick
care of the past will become
continuous, proactive
healthcare in the future.
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Digital and mHealth NHS
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nature,, . m
medicine

Review Article =~ Published: 07 January 2019

High-performance medicine: the
convergence of human and artificial
intelligence

Eric J. Tn::-|::u:rlE

Nature Medicine 25, 44-56 (2019) Download Citation =



THE LANCET
Digital Health

ARTICLES | VOLUME 1, ISSUE 6, PE271-E297, OCTOBER 01, 2019

A comparison of deep learning performance against health-care
professionals in detecting diseases from medical imaging: a systematic
GUETERINEERREIWAE

Xiaoxuan Liu, MBChB ' . Livia Faes,MD ' - Aditya U Kale, MBChB = Siegfried K Wagner, BMBCh Dun Jack Fu, PhD

Alice Bruynseels, MBChB - etal. Show all authors - Show footnotes

Published: September 25,2019 - DOI: https://doi.org/10.1016/52589-7500(19)30123-2




| NHS
The Inconvenient Truth

Most Al hot executable on the frontline

Infrastructure - Innovation and Data

NHS England and NHS Improvement
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Ultra Connectivity -

Advanced Tech, Data analytics/Machine
learning/Al digital health & Omics

Dexcom

One Step Ahead

& Streams

by DeepMind Health

DEEPMIND




Just as mobile phones

overcame the lack of landlines,

the use of drones to deliver
life-saving medical products -
can overcome the lack of road w
Infrastructure seen in much of

rural Africa.

V\, Margaret Chan, Director General WHO,
MHRA Annual lecture March 2016
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NHS

The difficulty lies, not in the new
Ideas, but In escaping from the
old ones, which ramify, for
those brought up as most of us
have been, Into every corner of
our minds.

John Maynard Keynes, The General Theory of Employment,
Interest and Money (December 1935)
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Smart phone
plug-ins

PROXIMIE Connected

S — devices
The 2% 4
, Century _ —"a
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The Accelerated Access Coll abor a
NHS one of the most pro-innovation health systems in the
world

NHS &

. Improved research and
-®- horizon scanning for Smart er joinadc
1

transformative upo | nvef®n
‘ innovations that game-changing
addresses the NHS and innovations

population needs
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With greater coordination of partners under the umbrella of
t he Accelerated Access Coll abor

NHS!

1. Independent AAC Board chaired by Lord Darzi

v
The AHSNNetwork Department for N I C E
Bu5|ness, Energy
HealthTech for Life i e o 2 & Inclustrial Strategy
NG“ ond N I H R National Institute
V I for Health Research

2. AAC Chief Executive in NHSE/I with joint reporting to Secretary of State & AAC Board

NHS England
Secretary of
State AAC Board & NHS
Improvement

Chief Executive of the AAC
Sam Roberts

ABHI

Departmen
of H_ealth &

3. Integrated innovation, medicines & diagnostics senior management team in NHSE/I

Innovation, Research Medicines policy
& Life Sciences

Chief Pharmaceutical Officer
Commercial medicines

29 |




wor ki ng on siXx key prioritie

Improving the pipeline of proven
iInnovations which meet the needs of
patients and the NHS

Improving uptake and spread of these
proven innovation

1. Single front @ 2. Demand 3. Asingle 4. World- 5. Stronger 6. Agreed

door for signaling horizon leading adoption and funding

innovators scanning testing spread strategy
approach infrastructure




...t0 make a difference to these groups

Patients and service users Healthcare professional

5 9 ®
@ 0e®
o AN

SME UK life sciences sector Medium to
large company
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Our programmes support innovations along the whole
pathway m

D) ) )

The AHSNNetwork

—
i
E NHS

— Innovation —

Accelerator

Innovation and
‘ Technology Payment '

o
% Office for m —
Life Sciences England

Test Beds Innovation

NHS Clinical Entrepreneurs ﬁ

England
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NICE Recommended Pathway for Patients with Recent Onset Chest Pain

- Integrating the HeartFlow FEFRAnalysis

=
\
A
\
|

Coronary CTA as a frontline test* for patients with:
| - A typical or atypical chest pain, or
—-— A abnormal 12-lead resting ECG

© -
I Results of coronary CTA indicate coronary artery
W disease (CAD) of uncertain functional significance

or are otherwise indeterminate

L,

The HeartFlow FFR; Analysis provides clinicians with proven
; functional information to aid in diagnosing, vessel by vessel,
" the existence of myocardial ischemia.

U Clinical improvements: avoidance of invasive
|—> .[___\

investigation and simplification of patient pathway

Cost savings: 16% reduction in NHS system costs
from patients presenting with recent onset chest pain

*Basedon NICE guidance for chest pain of recent onset (CG95) and medical technology consultation (/.\
R20dzy Sy i a1 S ANMICS 206A YACMA Y3 FNI OGA2yEf Ft2s NBa ) Hearzt o




UK adoption of HeartFlow FER

North West Coast

Greater Manchester
Russells Hall
Sandwell
QE Birmingham
New Cross
Royal Stoke .
UnK/ersity of CoveWr$St Midlands
Princess Royal Telford

Oxford

Bristol Royal Infirmary
Royal Bath
Great Western West of England

Gloucestershire

Southmead Bristol
Royal Bournemowessex
Southampton

Poole South West

QA Portsmouth Royal Devon & Exeter
Musgrove Park
Royal Cornwall

Green: Live

Liverpool Heart & Chest
Blackpool Victoria
Countess of Chester
Leighton

Warrington

Wythenshawe
MRI
Salford Royal

J R Oxford
Frimley
Wexham
Heatherwood
Royal Berkshire

Red: working on IT

North East and North Cumbria

North Tees
Royal Victoria
Freeman

Yorkshire & Humber
Northern General
Leeds General Infirmary
Castle Hill
Calderdale
Bradford
East Midlands Glenfield
Lincoln
Kettering

Eastern Papworth
Addenbrooks

Norfolk & Norwich Watford

Kent, Surrey & Sussex

/Imperial College Health Partners

Royal Surrey
Royal Sussex
Worthing

St Richards
St Peters
East Surrey

2,000

1,600

1,200

St. Barts
Peterborough ! 800
UCLPartners Harefield
> Royal Brompton
s Royal Free
Q Health Innovation Network Baindon

Souther‘gj Th
K}ngs(t)(r;as 400

N2 4kE£®r kt
Lewisham
QE Woolwich

UK FFR;volume* trend
(201819YTD)
Number of completed FFRcases per quarter

Q12018 Q2-2018 Q3-2018 Q4-2018 Q1-2019 Q2-2019

Note: *UK adoption figures are based on numbers from NHS, private, and clinical cases



Uptake of Coronary CTA in England

350 |

300 >_¢—'" i\\

250

I
I
I
I

200 : ICA
[ s SPECT
|

150 CTA

100

50

Exams performed per 100,000 population

20012/13 2013/14 2014/15 2015/16 2016/17 2017/18



CG95 Pathway Improves the Patient Experience Total time: Approximatel

31 weeks

Current Path Advise to GP

Report to Consultant

Q" CT shows narrowed artery )

Report to Consultant reading and response

4 days

L

Booked for Stent

Book next test via Admin
6 weeks

2 weeks | 1 wk 16-18 weeks

Seen in Clinic

Q“‘ CT shows narrowed artery ) TOtaI_ time:
’ [ Approximately 7
I FFRer ] WEELS
\ 4 days

Report to Consultant
S—— M

[ Booked for Stent ]
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Department
of Health &
Social Care

Guidance

Code of conduct for data-driven health

and care technology

Updated 18 July 2019




AUnderstand users, their needs and the context m
ADefine the outcome and how the technology will contribute to it

AUse data that is in line with appropriate guidelines for the purpose for which it
IS being used

ABe fair, transparent and accountable about what data is being used
AMake use of open standards
ABe transparent about the limitations of the data used and algorithms deployed

AShow what type of algorithm is being developed or deployed, the ethical
examination of how the data is used, how its performance will be validated and
how it will be integrated into health and care provision

AGenerate evidence of effectiveness for the intended use and value for money
AMake security integral to the design
ADefine the commercial strategy
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How are we training our
cliniclians to deliver the
personalized, empowered
health and care revolution ?



NHS

The Clinical Entrepreneur
Programme

AVientoring and coaching

A ess than full time training
Mdvanced internships

AConnection to customers and funding
AEducation and networking events






The Clinical Entrepreneurs supports the NHS workforce to
develop their innovative ideas

3,426

hours of mentoring were
delivered to Clinical
Entrepreneurs

Year one-706 Year two - 864
Year three - 1,856

33

Clinical Entrepreneur
innovations are being used
internationally

17.4m

private, professional and patient users

of products, processes and services
developed by Clinical Entrepreneurs

Year one—5.6m Yeartwo-81m Year three—3.7m

1 01 9 partnerships
J and collaborations

These figures are based on 254 respondents

347

innovations are being
developed

over

500,000,000

social media impressions

10,831

organisations have adopted
CE innovations

362

Clinical Entrepreneurs

Year one— 104 Year two - 138
Year three — 120

145

Clinical Entrepreneurs participated
in accelerators and business
support programmes

Yearone-28 Yeartwo-47 Year3-70

175

start-ups have
been created

Yearone-50 Year two-63
Year three — 62

over

12,000

CPD points have been awarded
to Clinical Entrepreneurs
Year two — 5,026 year three - 7,238

1,047

jobs have been created

Year one — 344  Year two — 357
Year three — 346

106 ‘ms

clinicians returned to the NHS or
were retained within the NHS as
a result of the Programme

Year one—-34 Yeartwo -47
Year three — 25

(4

More than

£164m

of funding raised

Yearone - £51.7m Year two-£67.1m
Year three - £45.3m

3 7 pilots of Clinical Entrepreneurs products,
processes and services are in operation
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ROBOTIC RADICAL

PROSTATECTOMY
GUYS HOSPITAL

REMOTE ASSISTANCE

FROM PROFESSOR
PROKAR DASGUPTA




ALinked to falls, |
depression, dementia,
social isolation

AWill overtake Diabetes

and cataracts as top
disease burden by 2030

AMost common treatable
cause of hearing loss

A500m have hearing loss

globally







