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that will improve people’s lives.
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It's already happening



The need and opportunity



The need and opportunity
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Send/receive ‘demand signals’



Send/receive ‘demand signals’

Literature review Interviews Delphi (Survey) Delphi (Consensus meeting)

—)

https://papers.ssrn.com/sol3/papers.cfm?abstract id=5293401



1. Intended Use

2. Clinical validity &
utility

3. Data management

4. Value and costs

1.1 Intended population 5. Environmental &
1.2 Intended user societal Impact

1.3 Level of professional oversight

1.4 Intended use environment 6. Safety & security
1.5 Scalability

1.6 Pathway position

2.1 Diagnostic accuracy 7. Regulatory

2.2 Clinical efficacy and effectiveness

2.3 Subgroup performance 8. Acceptability

3.1 Input data

3.2 Output data

3.3 Data dictionary

3.4 Data governance

4.1 Cost

4.2 Effect on service outcomes 9. Infrastructural

_ requirements
4.3 Data sharing

5.1 Environmental sustainability

5.2 Social value

5.3 Safeguarding vulnerable groups
6.1 Safety

6.2 System malfunction protection
6.3 Security

7.1 Regulatory requirements

7.2 Post-deployment monitoring

8.1 Acceptability with stakeholders
8.2 Training

8.3 Consent

8.4 Interface

8.5 Language

8.6 Product support

9.1 Compatibility to existing hardware
9.2 ... to existing software

9.3 Technology type



TPP: Essential characteristics & specifications
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Consensus meeting




Know the destination

Build to the intersect




Knowing the route



The road of Al innovation in health

{ Design J |${ Proof-of-conce pt J |${ Clinical evaluation J |${ Regulation J |$ { Implementation J




The road of Al innovation in health

£ Venture $

NIHR
NICE

{ Design J |${ Proof-of-concept J |${ Clinical evaluation J |${ Regulation J |$ { Implementation J

Funding Permission to Permission Permission Decision
research to sell to buy to buy



Medical Devices

Software as a Medical Device

Al as a Medical Device

&

Medicines &
Healthcare products

Regulatory Agency

{——




Informing the gate-keepers

We work with:
4

°
Medicines & bSI
Healthcare products PY

Regulatory Agency

Setting UK and international policy:

International standards for
First global analysis of Al diagnostics International standards for trials of Al inclusive data for equitable Al




The Evidence Gap

Of 20 503

studies...

fewer than 1%

were sufficiently well-designed
to provide reliable evidence
of performance
Liu X et al. Lancet Digit Health. 2019



Trial registration, design and reporting

Ensure studies are designed and reported according to best practice. Studies that fail to

do this may hide significant bias, which could undermine the results.



Intended Use Statements




Model Cards for Model Reporting

Margaret Mitchell, Simone Wu, Andrew Zaldivar, Parker Barnes, Lucy Vasserman, Ben

Hutchinson, Elena Spitzer, Inioluwa Deborah Raji, Timnit Gebru
{mmitchellai,simonewu,andrewzaldivar,parkerbarnes,lucyvasserman,benhutch,espitzer,tgebru}@google.com
deborah.raji@mail.utoronto.ca

arXiv:1810.03993

Details
Intended use
Factors
Metrics
Evaluation data
Training data
Quantitative analysis

Q Ethical considerations


https://arxiv.org/abs/1810.03993
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Medical Devices

Software as a Medical Device Non-MD health software

Al as a Medical Device Non-MD Al health
technologies

&

Medicines &
Healthcare products

Regulatory Agency

orderline



Know the journey

Plan your evidence generation early,

and with all ‘gate-keepers’ in mind




Getting there safely
with everyone on board



Evidence of performance in the real world

o : : : Interventional
In silico evaluation Translational trial : Post-market
evaluation

s Py oo ofe ol
200090 109999 m - N ™




Evidence of performance in the real world

o : : : Interventional
In silico evaluation Translational trial : Post-market
evaluation

s iy e o o
200090 109999 m - N ™

Al Errors

Human Factor and System Errors

Patient Harms



Safe Al implementation using Algorithmic Audit

Skin cancer

Liu et al 2022
Kale et al












Unmonitored groups



Science

WESRIJD

“We show that a widely used algorithm...
affecting millions of patients, exhibits

significant racial bias”

Obermeyer et al, Science (2019)

“We find that classifiers... consistently and
selectively underdiagnosed under-served

patient populations”

Seyyed-Kalantari et al, Nature Medicine (2021)



Health data is one source of algorithmic bias




Health Data Poverty

The inability for
individuals, groups, or populations to
benefit from
data-driven discoveries and innovations,
due to insufficient data

that are representative of them

Mammography Ophthalmology Covid-19

Ibrahim H et al. Lancet Digital Health 2021

Heart Failure

Skin cancer

Liu et al. NEJM Al 2024



Arora, A., Alderman, J.E., Palmer, J...Liu X. The value of standards for health datasets in artificial intelligence-based applications.



STANDING Together

Alderman, Palmer, Laws.. .Liu.

Lancet Digital Health 2025
| NEJM-AI 2025

www.datadiversity.org




Know the journey

Design with safety and equity in
mind throughout the TPLC




It's not just about the product...



Training the workforce for digital/Al adoption



Enhancing NHS readiness for Al

Clinical Clinically
Risks Ready

Operational Operationally
Risks Ready

System is Workforce Workforce System is

Risk Mitigations

‘Al Unready’ Risks Ready ‘Al Ready’

Financial Financially
Risks Ready

External Resiliently
Risks Ready

The Al Readiness Project



Accelerating the pipeline



Community, seminars, workshops

Courses in Al Implementation

Thank you

Email: ai.incubator@uhb.nhs.uk

Making regulation ‘Al-ready’
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