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Real world use today?



Expanding our reach

GPT4, can you give me a summary of this paper in one line?

Certainly!
"Using the AI-based icolung tool for chest CT scans in a Belgian hospital setting can cost-effectively prevent COVID-19 community 
infections and potentially reduce hospital stays, depending on disease prevalence and hospitalization risk."

OK. I'm a paediatrician in the UK, is there anything from this paper that I can use?

Certainly! As a paediatrician in the UK, here's what you might glean from the paper:
"AI-based tools like icolung can enhance early COVID-19 detection from chest CT scans, potentially preventing community 
spread and optimizing hospital resource allocation."
While the study focuses on a university hospital setting in Belgium, the principles of using AI for early detection and 
management could be applicable to paediatric populations, especially if similar tools are developed or adapted for children. It 
underscores the importance of early detection, not just for patient care but also for broader public health and hospital 
management.



Surprising jump in multiple capabilities

In fact, I'm giving a lecture to a room of vascular surgeons. I'm quite intimidated, do you have any jokes I can break the 
ice with?

Of course! Humor can be a great way to break the ice. Given your audience of vascular surgeons, here are a few light-
hearted, surgery-related jokes:

1. "Why did the vascular surgeon break up with the cardiologist? She had too many issues with commitment!"

2. "I was going to tell a joke about an artery, but I felt the pressure was too high."

3. "Why did the vascular surgeon stay calm during the operation? Because he knew how to keep his veins from popping."

4. "I always wanted to be a vascular surgeon, but I didn't have the guts for it. Instead, I chose paediatrics. At least when my 
patients kick and scream, it's expected!"

5. "Why did the vascular surgeon go to the beach? To prevent a tide-al wave!"

Remember, the key to delivering a joke is confidence and timing. Even if not everyone finds it hilarious, a light-hearted 
attempt at humor can still set a positive tone for your lecture. Good luck!



What is General Purpose AI?

Animal Power Steam Power Internal Combustion Engine
General Purpose AI / LLMsDiagnostic/machine PowerPen Power



What impact is Gen AI already having?

Internal Combustion Engine

• 1860 First practical ICE created

• 1901 First Mercedes car

• 1927 15m Model T Fords sold

• 1958 First motorway in England

AI

• 1950 Alan Turing lays the foundation

• 1997 Deep Blue beats Garry Kasparov

• 2014 Siri is launched

• 2022 ChatGPT gets to 100m users



Life Sciences

Provider

Patient engagement and support

Clinical documentation and content triage

Ambient clinical intelligence

Payer

Member insight and personalization 

Provider network management

Operational workflow automation

Drug development and discovery 

Medical and scientific literature review

Clinical trial recruitment and management

AI is already

reinventing

healthcare

MedTech

Product design and service innovation

Manufacturing process optimization

Quality control and preventative maintenance

Peter Lee - Benefits, Limits, and Risks of GPT-4 as an AI Chatbot for Medicine: https://www.nejm.org/doi/full/10.1056/NEJMsr2214184
Eric Horvitz - Capabilities of GPT-4 on Medical Challenge Problems: https://www.microsoft.com/en-us/research/publication/capabilities-of-gpt-4-on-medical-challenge-problems/
Microsoft Research - An Investigation of Evaluation Metrics for Automated Medical Note Generation: https://arxiv.org/pdf/2305.17364.pdf

https://www.nejm.org/doi/full/10.1056/NEJMsr2214184
https://www.microsoft.com/en-us/research/publication/capabilities-of-gpt-4-on-medical-challenge-problems/
https://arxiv.org/pdf/2305.17364.pdf


Natural language Reasoning engine

For a visual introduction to how it works: Financial Times, September 2023 (Generative AI exists because of the transformer) 

https://ig.ft.com/generative-ai/


New

Existing

Digital Front Door

• Triage and medical 

content

• Recommendations 

and Handoffs

• Appointment 

reminders

Digital Check-out

• Patient experience strategy

• Visit documents and follow-up 

appointments

• Post Care Survey

Patient Intake

• Assess right level of care

• Register/Intake forms

• Scheduling

• Eligibility Verification 

• Payments

Visit Documentation

• Clinical/program-related

• Rx/Referrals

• Next Appointments

• Revenue Cycle Management
Ambient Clinical

Intelligence

Virtual Waiting Room

• Monitor patient experience

• Collect digital forms and 

consumer device data

• Queuing 

• Notifications

Virtual Visit

• Audio

• Video

• Chat

• Sharing

Remote Patient 

Monitoring

Clinician Collaboration

Securing messaging with:

• Extended care team

• Program manager

© Microsoft Corporation All rights reserved. 

With ‘Generative AI’ together we can help to streamline clinical 
workflows and enhance patient engagement experiences

• Care plan adherence

• Medical device integration



$1T
Generative AI represents a meaningful 

new tool that can help unlock $1 

trillion in unrealized improvement 

potential in health care.

Source: McKinsey & Company, July 2023

Time Outcomes Care force

https://www.mckinsey.com/industries/healthcare/our-insights/tackling-healthcares-biggest-burdens-with-generative-ai


We should anticipate challenges:

Regulation

Bias 

Mistakes

Hallucinations

Overconfidence 

Patient expectations

Trainee supervision



Microsoft Cloud
AI you can trust

Your data is your data

Your data is not used to train 

the OpenAI foundation models 

without permission 

Your data is protected by 

the most comprehensive enterprise 

compliance and security controls



Evaluating gen AI for health use cases

Use case ideation

• Regulatory: Regulated or not? 

(e.g., Clinical Decision Support, 

Software as a Medical Device)

• Liability: What could go wrong and 

who bears responsibility?

• Reputational: Building and keeping 

the trust of industry participants, 

patients, regulators, and policymakers

• Accuracy vs. creativity: Techniques 

include Retrieval-Augmented 

Generation (RAG) and Reinforcement 

Learning from Human Feedback 

(RLHF)

Responsible AI -
Governing AI -

Transparency Note -
Data, Privacy, and Security -

Microsoft AI Customer Commitment -

Microsoft Responsible AI principles
Five-point blueprint for the public governance of AI
Transparency Note for Azure OpenAI Service
Data, privacy and security for Azure OpenAI Service
Microsoft’s AI Customer Commitments

Privacy & 

Security

Inclusiveness

AccountabilityFairness

Reliability & 

Safety

Transparency

Microsoft’s 

Responsible AI 

Principles

https://www.microsoft.com/en-us/ai/responsible-ai
https://blogs.microsoft.com/on-the-issues/2023/05/25/how-do-we-best-govern-ai/
https://learn.microsoft.com/en-us/legal/cognitive-services/openai/transparency-note?context=%2Fazure%2Fai-services%2Fopenai%2Fcontext%2Fcontext&tabs=text
https://learn.microsoft.com/en-us/legal/cognitive-services/openai/data-privacy?context=%2Fazure%2Fai-services%2Fopenai%2Fcontext%2Fcontext
https://blogs.microsoft.com/blog/2023/06/08/announcing-microsofts-ai-customer-commitments/


Workflow efficiency Automated notes Documentation quality

AI-powered Documentation

True portability with 

smartphone 

microphone

In-workflow 

guidance across 

outpatient, 

inpatient, and 

surgical

Advanced cloud speech 

recognition with voice 

skills and natural 

language control

Ambient multi-party 

conversation capture

AI-generated clinical 

documentation

Prioritized 

CDS worklists

Integrated

CDS assistant DRG impact and 

pre- and post-

discharge review

Denials 

management



© 2023 Microsoft. All rights reserved. © 2023 Nuance Communications. All rights reserved.

Standard
format

Summaries 
available

in seconds

ScalableTrained on millions 
of consultations

Integrated with Dragon 
Medical One

Fully automated clinical documentation that 
delivers a draft patient note for 

clinician review, editing, and signature.

A new approach to today’s challenges
DMO is the basis for DAX™ Copilot—AI-automated clinical summaries – just launched in the US



HEALTHCARE HAS CHANGED
1. Everything a doctor does should be centered on the needs of the patient – 
in this new world.
2. If you do not know of a treatment that will help your patient, invent one – and there are 
new tools to help us.



Delivering Language AI services in healthcare

This slidedeck was handcrafted by humans

Dr James Teo
Professor of Neurology
Director of Data Science and AI
Member of HRA Confidentiality Advisory Group



Trying to explain NLP in 2020

https://www.weforum.org/agenda/2020/10/machine-

learning-ai-artificial-intelligence-computers-health-records-

covid-19-coronavirus-pandemic/ 

https://www.weforum.org/agenda/2020/10/machine-learning-ai-artificial-intelligence-computers-health-records-covid-19-coronavirus-pandemic/
https://www.weforum.org/agenda/2020/10/machine-learning-ai-artificial-intelligence-computers-health-records-covid-19-coronavirus-pandemic/
https://www.weforum.org/agenda/2020/10/machine-learning-ai-artificial-intelligence-computers-health-records-covid-19-coronavirus-pandemic/


2015 20202018

Published first 

paper using 

Cogstack

Prototyping

2016

KCH 

starts

2017

SLAM 

& UCLH

starts

MedCAT

development

 starts

2019 2021 2022

NHSX-funded

consortium

starts

GSTT

Monash

UMC Utrecht

BERT GPT2

1.5b

GPT3

175b

2014

Word2Ve

c

LSTM 

+ W2V
Transformers BLOOM

176b

PaLM

540b
Gopher

280b

An Extended Journey with Language AI

begins

begins

Multiple 

UK fast 

followers 

start

ChatGPT

Foresight

2023

MedCAT NLP large-scale real-world fine-tuning begins

2024

GPT4

Llama



A Cambrian 
explosion of 
Language AI



Building AI on foundation models



Language Modelling and AI

Non-generative 
AI



Deep phenotyping whole hospitals and populations



Natural Language being used for 
Population Health and EHR 
analytics

IMPACT (TO DATE): 

Dashboards used for case-load 

management of patients with 

psychosis South East London

Video of live presentation of 

system by South London Maudsley 

Medical Director & Caldicott 

Guardian on

https://youtu.be/k6BcDfAJ0R4

26

https://youtu.be/k6BcDfAJ0R4?si=IUoFfrdE5JSQQnPH


Cogstack.org

✓ King’s College Hospital London

✓ Guy’s and St Thomas London

✓ University College London

✓ South London and Maudsley London

✓ University Hospital Birmingham 

✓ Norfolk and Norwich Univ Hospital

✓ Manchester University FT

✓ Lancashire Teaching Hospital

✓ Northern Care Alliance

✓ University Medical Center Utrecht

✓ University Medical Center Amsterdam

✓ Monash Health, Melbourne

✓ Siriraj Hospital, Bangkok



Starting from scratch - Delivering  impact from 

Natural Language Processing (NLP) at Guy’s and St 

Thomas’ NHS Foundation Trust

Barbara Rafferty, Head of Digital Innovation



Contents

⮚Our journey

⮚Our impact to date

⮚Delivering impact

⮚How you can get involved



⮚ Spin out starting to deliver paid 
for deployments

⮚ Funding for gradual scaling of 
GSTT team obtained

Our journey

⮚ Core team hired at GSTT
⮚ NHSx grant awarded to 

support development of spin 
out

2021 2022 2023

Gearing to scale 
impact across the 

NHS

⮚ Impactful initial use 
cases designed and 
delivered



Our Impact

⮚ OP procedure coding

⮚ IP coding

⮚ Pathway management

⮚ Clinical audit

⮚ Safety alerting



Our impact

Outpatient procedure coding

Up to £5.5m in additional income identified to date 

Forecast for FY23/24: £15m 

Procedure forms recorded on one system but not another were identified using our enterprise 
search capabilities. Missing codes were then bulk-uploaded to the system used for billing. 
Trialing using natural language processing to “read” clinical notes and automate assigning 

codes.

OP procedure coding dropped during COVID and never recovered. Manual process in place 
to transcribe billable codes from one system to another. Move back to PbR payment 

system exacerbated this problem for the trust.



Our impact

Inpatient Clinical Coding

GSTT are trialling using NLP to identify comorbidities from clinical notes and letters and 
to transform the coding workflow. Our coding tool will suggest Snomed and ICD10 code 

for clinical coders to validate.

Clinical coding is a largely manual process that is prone to error and omission. 
Review of depth of clinical coding shows up to 25% under coding for common 

conditions. New EHRs will make some improvements but always pass on the burden 
of data capture to clinicians.

Enhanced depth of coding and increased income – initial pilots 

suggest >£0.5m per speciality in opportunity p.a.

Workforce transformation opportunities also present



Delivering Impact

⮚Multi-professional team

⮚Explaining our tech simply

⮚Building cross-organisational 

support



The Guys and St Thomas’ CogStack team works 

closely with King’s College London and King’s 

College Hospital teams.

As we start to expand we are organizing the team 

into thematic areas where their expertise can add 

most impact:

⮚ Pathway management 

⮚ Observational research

⮚ Genomics 

Who made this all possible

The team



Simplifying the message

⮚ “It’s just a tool for researchers”

⮚ “It’s a data lake” 

⮚ “It’s AI that will replace clinical 

coder’s jobs one day”

⮚ “I’m not sure how to use it”

What is CogStack?



⮚ “It’s a tool for lots of different 

staffing groups”

⮚ “It’s where you go if you need to 

review lots of clinical letters or 

reports or find a patient research 

cohort”

⮚ “It makes my job easier”

Simplifying the message

What is CogStack?



Simplifying the message

Operational & performance teams

Clinical coders & 
analysts

Patients Finance professionals

Who now understands the value of CogStack?

Clinicians



Cogstack collaborators

Join our community: contact@cogstack.org  

mailto:contact@cogstack.org
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