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Part I 

The Premise for AI in 
Healthcare…



Message 1

Learn from AI innovations outside healthcare



Royal College of Physicians

Learn from AI innovations outside healthcare



Medicinal Garden @ RCP

Learn from AI innovations outside healthcare



Deep neural networks to classify sequence type and orientation

Image classification

Learn from AI innovations outside healthcare



AI uses in cardiac imaging

Petersen, S. E., Abdulkareem, M., & Leiner, T. (2019). Artificial Intelligence Will Transform Cardiac Imaging-Opportunities and Challenges. Frontiers in cardiovascular medicine, 6, 133.

Learn from AI innovations outside healthcare



AI uses in cardiac imaging

Petersen, S. E., Abdulkareem, M., & Leiner, T. (2019). Artificial Intelligence Will Transform Cardiac Imaging-Opportunities and Challenges. Frontiers in cardiovascular medicine, 6, 133.

Learn from AI innovations outside healthcare



Course programme

Learn from AI innovations outside healthcare



Focus issue: AI in CV imaging



Message 2

Hype and hope of AI can change quickly



Hype and hope of AI can change quickly

2020
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Hype and hope of AI can change quickly

2021

Hype and hope of AI can change quickly



Hype and hope of AI can change quickly

Hype and hope of AI can change quickly



Gartner Hype Cycle

https://www.gartner.com/en/research/methodologies/gartner-hype-cycle

• The Hype Cycle for Emerging 
Technologies is a unique Hype Cycle 
that distills more than 1,700 unique 
technologies into a list of must-know 
technologies and trends. This year’s 
list highlights five unique trends:

• Composite architectures

• Algorithmic trust

• Beyond silicon

• Formative artificial intelligence (AI)

• Digital me

https://www.gartner.com/smarterwithgartner/5-trends-drive-the-gartner-hype-cycle-for-

emerging-technologies-2020

Hype and hope of AI can change quickly



Synthetic data vs real life data

https://www.theverge.com/2018/7/26/17619382/ibms-watson-cancer-ai-healthcare-science

Hype and hope of AI can change quickly



Message 3

AI in CMR requires multi-disciplinary interactions



AI and CMR summit

AI and CMR requires multi-disciplinary interactions



Team science

AI and CMR requires multi-disciplinary interactions



Lessons learnt from UK Biobank

AI and CMR requires multi-disciplinary interactions

Tissue tracking
Aortic flow quantification

Initially we manually 
analysed 5,000 scans 
before deep learning

Long-axis segmentation

800 
annotated 

cases

1000 cases 
annotated 

by AI

Next 1000 
cases 

annotated 
by AI

Now: Expert 
review and AI 
algorithm 
optimisation



AI development arc: complex & iterative

Source: Technolopolis Group, 2020 (based on the lean start-up by Eric Ries) 
in https://ati.ec.europa.eu/reports/product-watch/artificial-intelligence-based-software-medical-device

AI and CMR requires multi-disciplinary interactions



Message 4

Big Data for AI: we are not exploiting information enough yet



Dorchester Library @RCP

Big Data for AI: we are not exploiting information enough yet



Main hurdles

• Healthcare data access and sharing
• Blockchain and Smart Contracts
• Federated learning/secure multi-party computation
• Synthetic data
• Differential Privacy

• Code sharing to enable transfer learning
• Underfunding of ground truth generation

• Expert annotations
• Extracting relevant information at scale from electronic health records (e.g. 

NLP)

• Clinical systems of data collection typically not designed with AI 
innovation in mind

Big Data for AI: we are not exploiting information enough yet



Message 5

Mind the complex and evolving landscape of ethics, 
governance and regulation



Evolving public health measures

Mind the complex and evolving landscape of ethics, governance and regulation



UK regulatory and governance landscape

Mind the complex and evolving landscape of ethics, governance and regulation

• MHRA – regulation and safety of AIaMD

• HRA – evidence-based research underpinning development & testing

• NICE – assessment of cost vs benefit and decision to deploy

• CQC – ensures adherence to AI best practice

• ICO – information governance (relates to DPA 2018 / UK GDPR)



EU ethics, governance for AI

Mind the complex and evolving landscape of ethics, governance and regulation

• EU Artificial Intelligence Act (2021)
• First law on AI by a major regulator
• Categorises AI into risk (healthcare AI is risk)
• Imposes transparency obligations; bans certain applications
• Max administrative fine: greater of  €30m or 6% annual worldwide revenue

• Information governance - GDPR
• Data used for training and test data (and outputs such as synthetic data)
• Covers all data processing (including systems such as federated learning)
• Automatic decision making rules relevant to AI
• Max administrative fine: greater of €20m or 4% annual worldwide revenue

• GDPR considered a “gold standard” – AI framework may also occupy 
same position



Ethics by design

https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-

2027/horizon/guidance/ethics-by-design-and-ethics-of-use-

approaches-for-artificial-intelligence_he_en.pdf

Mind the complex and evolving landscape of ethics, governance and regulation



Message 6

Let AI and Art inspire you



Portrait and fine art collection @RCP



Neural style transfer

“AI finds beauty in a broken heart”
Winner of Life Sciences Image Award 
for Health and Technology theme

This technique extracts the 
stylistic characteristics of an 
artwork and applies them to the 
input image to generate a 
coalesced artistic image

Credits: Dr Nay Aung



Part II 

How to bring AI to the 
clinic



Main Point 1

Creating AI algorithms has been democratized



Anyone can create an algorithm today

• There are tons of resources
• 2015: Google releases its AI 

engine Tensorflow

• Coursera (Andrew Ng’s course)

• Udemy

• SuperDataScience

• Medium

• ….

https://medium.com/javarevisited/7-best-courses-to-learn-artificial-intelligence-in-2020-26d59d62f6fe



Main Point 2

But……create something that solves a clinical need



Solve a problem with a MD team

Mind the complex and evolving landscape of ethics, governance and regulation

• Assemble a team of experts
• ML/AI experts, (Referring) Clinicians, End-users

• Identify the clinical problem 
• Entire imaging pipeline contains inefficiencies

• Explicitly define what success looks like
• “I will save X time/money….”

• “Diagnostic accuracy will increase by X%....”

• “Radiation dose will decrease by X%.....”



Main Point 3

Involve all stakeholders



Include patients

Davenport T & Kalakota R. Future Healthcare J 2019;6:94-98 

• Patient engagement and adherence is ‘last mile problem’
• Non-compliance is huge issue in medicine 

• Involving patients results in better AI algorithms
• Key to create trust by addressing needs/concerns from patient perspective

• E.g. safety / privacy / explainability / transparency

• Asking permission ensures better source data and access to f/u data

• Offers new opportunities to improve care



Main Point 4

Create a rigorous quality assurance process



Build a rigorous quality assurance system

1) https://bit.ly/3LDuSlC

• Build algorithms as if 
you are a company
• Use ”Good machine 

Learning Practice1” 

• Document the building 
process carefully

• Investigate and document 
modes of failure



Build a rigorous quality assurance system

• If you follow GMLP, you may use the algorithm clinically in 
YOUR institute
• FDA ‘Discretionary enforcement’

• Not for commercial use / Not allowed to advertise

• Training program needed



Main Point 5

Think about a platform first



Think about a deployment platform

Leiner et al. Insights into Imaging 2021;12:11

• Lots of algorithms are coming
• You cannot rely on point solutions – you need a platform

• Look at broad vendor neutral / vendor agnostic platforms
• Single vendor = risk of ‘lock-in’ & limited choice

• Allows mix of commercial and research algorithms

• Building your own platform is feasible for reasonable $$$

• This is really a health system-wide IT issue
• Making the right choice now will allow to scale up quickly

• Involve central IT 



Conclusions



Conclusions

• Create a multidisciplinary team to solve meaningful problems
• Think your project through from the start to the end-user

• Involve all stakeholders, including patients

• Design your algorithm as if you are a company
• Use GMLP principles for guidance and you can actually use your algorithm

• Think about a deployment platform
• Preferably vendor neutral / vendor agnostic



Want to learn more?

• 55 Chapters / 180 contributors

• 600 pages

• Summary of the field
• Technical considerations

• General approaches and applications

• Cardiac applications

• Thoracic applications

• Ethics, Cybersecurity, Health economics

• Commercialization and IP issues

• ……..


