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We are creating a digital ecosystem that provides a
+ consistent and trusted experience across digital tools and
.. services to its users.
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- We now need to provide a place where commissioners .

~ can easlly find the evidenced-based digital products that

~* will meet the needs of their populations. To do this we will
g further develop and scale the digital assurance process.
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Utilising digital tools is key to meeting user needs

Digital tools and services offer opportunities to drive positive outcomes for all users;

Improved patient outcomes Evidence based care Improved population health

Tools on the apps library already Digital tools facilitate more efficient Digital tools can can collect data

help patients to achieve better care and decision making for the that enables localities to better
outcomes workforce understand and respond to

population health needs

The Apps Library is a platform that brings together digital tools and services in a single market place.
It's users include;

Commissioners Developers Patients Health and care
professionals




How do | know If its effective?

The key question for commissioners is being able to understand if the digital tools they are
commissioning are effective. We can answer this by ensuring there is evidence for effectiveness.

/
Evidence Standards have A discovery is underway
been produced developed at PHE to create a toolkit
in conjunction with NICE on how to develop digital

tools with evidence
generation in mind

v

Commissioners will be
able to access evidence
submitted as part of
assurance



Evidence Standards Framework

Evidence standards framework for digital health
technologies

As digital health technologies develop at an increasing N I c National Institute for
pace, we've worked with partners to develop Health and Care Excellence

standards that ensure new technologies are clinically
effective and offer economic value.

The aim of these standards is to make it easier for innovators and

commissioners to understand what good levels of evidence for E n g I a n d PUbI]C Health

digital healthcare technologies look like, while meeting the needs of
the health and care system, patients, and users.

England

We've created these standards as part of a working group led by

NHS England. The group also includes:
8 group MEDCITY LQ Dlgltal_-loenalgn.

e Public Health England CAMBRIDGE | LONDON | OXFORD
« MedCity
¢ DigitalHealth.London.



https://www.nice.org.uk/about/what-we-do/our-programmes/evidence-standards-framework-for-digital-health-technologies

Functional Classification

Treat Active monitoring Calculate Diagnose EX am p I e
Provides Tracking patient A calculator that Diagnoses a

treatment l?uc::r[:tlﬁ:it::g impacts on Sped':f:i_Ed
- CoOnNaIon
Guides measure, record treatment,

treatment and/or transmit diagnosis or Guides diagnoses TI er 2: SI m p | e M O n |t0 rl n g .

data about a Care
spedfied Allows users to records a health
parameter; information is hosted on

device and not shared with others

Preventative Self-manage

behaviour Allows people to
change self-manage a
Address public specified
health issues: condition. May
smoking, eating, include
alcohol. sexual behaviour
health, sleeping change
and exercise technigues

Evidence tier 3a
Evidence tier 3b

Inform Simple monitoring Communicate

Provides Indudes general Allows 2-way
information, health monitoring communication
resources or using fitness between citizens,

anieswome [N NE Ok e patients or e.g. health tracker — active 10, chill

public, patients or simple symptom healthcare

dinicians. Includes diaries professionals. d
information about p a n a
a condition or
general health and

lifestyle.

Evidence tier 2

Excludes: data sharing with a
Sistem senvices professional or products that provide

DHTs with no

measurable
patient outcomes tre a.t m e nt
but which provide
services to the

health and sodal
care system

Contextual questions
e.g. at risk adults/children as users

Evidence tier 1




Evidence for Effectiveness of Intended Use

« Table of evidence category, minimum and best
practice standard for each category

Evidence category Minimum evidence standard Best practice standard
Credibility with UK health and social care A plausible mode of action that is viewed as useful  Published or publicly available evidence
professionals. and relevant by professional experts or expert documenting the role of relevant UK health or
groups in the relevant field. Either: social care experts in the design, development,
- show that relevant clinical or social care testing or sign-off of the DHT.
professionals working within the UK health and
social care system have been involved in the
design, development or testing of the DHT, or
show that relevant clinical or social care
professionals working within the UK health and
social care system have been involved in signing-
off the DHT, indicating their informed approval of
the DHT.
Relevance to current care pathways in the UK Evidence to show that the DHT has been Evidence to show successful implementation of
health and social care system. successfully piloted in the UK health and social care the DHT in the UK health and social care system
system, showing that it is relevant to current care
pathways and service provision in the UK. Also
evidence that the DHT is able to perform its intended
function to the scale needed (for example, having
servers that can scale to manage the expected
number of users).




Evidence for Economic Impact

The population and budget impact summary allows companies to select the population for the model and
displays the estimated budget impact of implementing the digital health technology for the selected Population and
population. Select the population(s) and appropriate proportions from the dropdown boxes on the budget impact
worksheet. If no changes are made on this sheet, the template will default to the population of England. summary

The budget impact for the selected population(s) is displayed.

The assumptions input worksheet allows companies to define the patient pathway. Variables along the
pathway should be defined, sources to the assumption used and the assumption itself.

A pictorial example of the patient pathway should be defined. This should include 3 main sections:
Assumptions input

::hh:gli?ri::‘:E;Phlil\.'az;i:?ncludingcomparalors We,ve developed a bUdget

- the future pathway at year 5 following implementation

Costs are applied to the pathway in the budget impact and budget impact over time workshests. impact template to Support
digital health innovators in

The budget impact template worksheet shows the financial impact of the digital health technology based on

the population selected and the assumplions made. US|ng the economlc |mpaCt

This worksheet should be used to replicate the patient pathway and add in the relevant unit costs to Budget impact
calculate the costs of current practice and the costs of future practice at year 5 following implementation. template Sta n ar S .

The difference between current and future costs is the budget impact of the digital health technology.

Chronic heart failure in adults

The budget impact over time worksheet should be used to calculate the budget impact of the digital health
technology over the first 5 years.

Budget impact
Appropriate assumptions should be made to calculate the budget impact for years 1-5. over time

The unit costs worksheet allows companies to enter the relevant unit costs used in this template. .
Unit costs

The capital costs worksheet allows companies to enter any relevant capital costs used in this template. Capital "
These costs should then be linked to the unit costs worksheet. apial costs




Bigger picture




Code of Conduct for data driven technologies

10 Principles

. Understand the users, their needs, and the context

. Define the outcome and how the technology will contribute
to it

. Use the data that is in line with appropriate guidelines for
the purpose for which it is being used

. Use data that is proportionate to the identified user need

. Make use of open standards

. Be transparent to the limitation of the data used and
algorithms deployed

. Show what type of algorithm is being deployed (data use,
performance validation, system integration)

. Generate evidence of effectiveness for the intended use
and value for money
. Make security integral to the design

10 Define the commercial strategy [contracts]



https://www.gov.uk/government/publications/code-of-conduct-for-data-driven-health-and-care-technology/initial-code-of-conduct-for-data-driven-health-and-care-technology

The rules

Regulation Required Standards and Guidance Resources and Support

1. Understand the users, their needs, and the context
2. Define the outcome and how the technology will
contribute to it

3. Use data that is in line with appropriate guidelines
for the purpose for which it is being used

4. Use data that is proportionate to the identified user
need

5. Make use of open standards

6. Be transparent to the limitation of the data used
and algorithms deployed

7. Show what type of algorithm is being deployed
(data use, performance validation, system
integration]

8. Generate evidence of effectiveness for the
intended use and value for money

9. Make security integral to the design

10. Define the commercial strategy [contracts]

UK Palicy for Health and Social
Care Research

* EU General Data Protection
Regulation (GDPR) 2018
» UK Data Protection Act 2018

* EU General Data Protection
Regulation (GDPR) 2018

EU General Data Protection
Regulation (GDPR) 2018

Contract Law

Information Governance Data Security and Protection (DSP
Toolkit) 2018

National Data Guardian 10 data security standards

DCMS Data Ethics Framework

ICO Code of Practice

Information Governance Alliance

DCMS Data Ethics Framework
ICO Code of Practice

NHS Digital standards:

+ Information standards

+ Data collection

» Technology clinical safety

* Interoperability Toolkit

NHS England interoperability standards

InterOpen current FHIR, Care Connect, HL7 and PRSB standards
UK government open standards

Guidance on data quality from:
* NHS England

» UK Statistics Authority

+ National Institutes of Health

EFE Working Group Standards for evidence of effectiveness and
economic impact In development

NHS Digital Data and Security Toolkit
OWASP Application Security Verification

Government Digital Service manual
NHS Digital design service manual

ICO tools — data flow map, DPIA

NHSE |G Group will dedicate staff to work with those
‘signed up’ to the CoC

NHS Digital leading discovery work exploring an
Open Framework for Health and Care / Open API
Standards.

Partnership with InterOpen.org.

Sources of health data

Academic discovery with Future Advocacy. NHS
Digital/MHRA synthetic data ‘sandbox’. Applied Al in
healthcare reporting standards.

Work with MedCity, NICE Evidence Standards
Framework for Digital Health Technologies




Implementable case studies

Case studies working through principles of CoC

- Patient groups: what does automated decision making mean; Uses of data; secondary
uses of data

- Workforce: how do you implement; accountability; what do automated decisions
affecting me mean; cost




Flows

EMRAD - Breast Cancer Screening = o

mm) Facilitator to SMEs

mm) Facilitator to SMEs
N/D Not disclosed

Invention | C o mercialisation Outcomes
/ Capacity, Confidence, Care Bronst Regiona \

£X

Funding Agencies

EMRAD is an innovative, radiology vanguard based in the East Midlands Cancer Al Radiolog
Wave 2 screening y
Testbed ) It’s employing cloud based technology to develop an integrated local radiology network Tool Network
OLS, DHSC jor ai i i i i - -
S/anguard ) One major aim of EMRAD is to allow any image to be viewed anywhere, at any time Diroct Benefits
TNFSE) s In October 2018, it launched a collaborative project with industry partners in order to develop 1. Reduction in errors & missed
an Al tool to assist in breast cancer screening cases

ealthcare

2. Better patient care

Kheiron Med Screening 3. Lives saved
Technology, : : 4. Relief of personnel
ASSI._ Data Project EMRAD CcccC Delivery Early Diagnosis 5. Reportlng efficiency
cience, . . —_— ] i
Qntimity Timeline 2014 2018 2020 Indirect Benefits

Collaboration

1. Forming regional partnerships
2. Standardisation of processes
Cloud-Based 3. Increased training opportunity
4. Re-deployment of skilled staff

Q Understanding of trends & flow

£X
Enablers - nfluencers_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Facilitators¥V — Players
e e e e Y  —_—_—_—___—_—_—_—__—__—__—_——C < /_ Benefiting
Regulatory Il Unlvggsllztles/ \\ Providers / Vendors ]
| LN £3M/year saved
I | Nottingham University System by Trusts
Loughborough 9 |
NHS England Code-of-Conduct | GE Healthcare Uni\?ersity . I | Hospitals |
| l I I T I Burton Hospitals I
I - Kheiron Med Royal College Chest_erfleld Royal Hospltal _
. > M Ll EU GDPR I Tech Radiology I'| Kettering General Hospital | 1% Public 32? sgtlents
| I . | | - | Sherwood Forest Hospitals | P
I OoLS MHRA (CE marks) | | ASI Data Science 1 | Northampton General | dditional .
l | : | | I Uo_spgall_ S : @ Additiona lcart)aicny
\ nited Lincolnshire Hospitals / P i.e. equivalen
| AHSNs NHS I;ngrogement \ Optimity Advisors ] member radiology
Q \ staff




Data access and standards

Local Health Care Record Exemplars and
Digital Innovation Hubs

- Digital
Innovation

(= Hubs (to be
A 2 L“’:m establlshed)

| Local Health Care
Record Exemplars

NHS DATA

Primary and secondary care clinical data in Local
sofe havens




DATA- first, you have to find

Collaboration for Leadership in

it Applied Health Research and Care
e 4 North Thames

Data M a p p i n : CRN North West London NIHR Great Ormond Street Hospital BRC

National Institute for Health Research = _.;

: Biomedical R h Cent ¥
Project NIHR CLAHRC [f®) 7 i S
- w and UCL Institute of Ophthalmology
Northwest London Foundaton QT ~ =

Lo n d O n igi University College London Hospitals
Imperial Biomedical Biomedical Research Centre

/
/\,/Ei- ie/s‘z?,zrfhfe"tre A g ositapeath. \J CRN North Thames

England !
Biomedical Research Centre 5 London Region >
at The Royal Marsden NHS Foundation Trust =L : m /rh
and The Institute of Cancer Research, London Genomics =Z. HE @ North Thames e .
b e _ -:': CRICK NHS Genomic Medicine Centre A!an Turlng
INHS KX, Dementias . Institute
) Platform
' Medical Re h Council
HHDRUK
- NIHR[Barts

(" Biomedical Research Centre yod Biompdical Researcl| Centre

Guy's & St Thomas’ NHS Foundation Trust | Al 'M % '
and King’s College London Foundation I N

(ar
2

West London

NHS Genomic Medicine Centre

Maudsley
Biomedical Research Centre

National
\

Phenome | Collaboration for
Centre | Leadership in Applied

C 7/ Health Research and CRN South London
Care South London
INHS |

(CLAHRC South London)
South London

NHS Genomic Medicine Centre




The Workforce
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The Topol Review

w AN, & W) w 1 F . AWMU Jun

Exploring how to prepare the healthcare workforce, through education and training, to deliver
the digital future

.= @ » ™ "'
https://www.hee.nhs.uk/our-work/topol-review



https://www.hee.nhs.uk/our-work/topol-review

The hard stuff

What are the evidence standards of applied Al in healthcare?

— Partnered with international collaborative research group led through IGHI
http://www.imperial.ac.uk/global-health-innovation/our-research/artificial-
intelligence/

Explore principle 7. Show 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

— What does this mean and how can we demonstrate?

— International comparisons

Regulatory changes
— Sandbox - MHRA/NHSD
— Model management VS live audit



http://www.imperial.ac.uk/global-health-innovation/our-research/artificial-intelligence/

Questions?

18



