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« Purpose: Develop insights into the identification and subsequent
prevention of MLTC

+ “Spearhead the use of advanced data science and Al methods -
combined with existing methodology and expertise in clinical practice,
applied health and care research and social science - to systematically
identify new clusters of disease and the development of conditions over
the life course.”

« “Grow capacity and capability for multi-disciplinary working in MLTC-M
for the benefit of patients, practitioners and the public.”

* In 2020-2021 the £23m call supported seven research
collaborations and partnerships between leading academic
institutions, health and care researchers, Al experts, and
practitioners.

« Additionally funded a Research Support Facility (RSF) to work with
Research Collaborations

N l H R National Institute for
Health and Care Research

https://www.nihr.ac.uk/explore-nihr/funding-programmes/ai-award.htm https://doi.org/10.5281/zen0do.10992603




+ AIM-CISC: Analyse and understand which patterns of multimorbidity are most common, which

most affect people's lives, and help improve the quality and safety of care.
* University of Edinburgh, The Roslin Institute, NHS Lothian, and University College London.
 AI-MULTIPLY: Characterise the dynamic relationships of MLTC and polypharmacy and inform
healthcare pathways.
» University of Newcastle and Queen Mary University.

» Cluster-AlM: Develop and validate population clusters to integrate health and social care
using mixed methods.

«  Southampton, Oxford, Kent, Nottingham and Leicester.

« DECODE: Mapping the challenges and requirements for Data-driven, machinE learning-aided
stratification and management of multiple long-term COnditions in adults with intellectual
DisabilitiEs (ID).

» Leicestershire NHS Trust, Loughborough University, University of Leicester, and De Montfort University.

* DynAIRx: Develop new, easy-to-use Al and data visualisation tools that help GPs and
pharmacists treat patients with MLTC.

» Liverpool, Leeds, Manchester and Glasgow.

«  MELD-B: Identify life-course time points and targets for the prevention of early-onset,

burdensome Multiple Long-Term Conditions.

*  University of Southampton, University of Glasgow, Swansea University, Southampton City Council,
University of Aberdeen, and King's College London.

«  OPTIMAL: OPTIMising therapies, discovering therapeutic targets and Al-assisted clinical
management for patients living with complex multiple long-term conditions.

* University of Birmingham, University of Manchester, University Hospitals Birmingham NHS Trust, NHS
Greater Glasgow & Clyde, and University of St Andrews.

Al for Multiple Long Term Conditions: Research Support Facility (AIM RSF), AIM-CISC, Al-
MULTIPLY, Cluster-AIM, DECODE, DynAIRx, MELD-B, & OPTIMAL. (2024). Al for Multiple
Long-Term Conditions Handbook. Zenodo. https://doi.org/10.5281/zenodo.10867842 https://doi.org/10.5281/zen0do.10992603


https://www.ed.ac.uk/usher/primary-care-multimorbidity/projects/artificial-intelligence-and-multimorbidity-cluster
http://ai-multiply.co.uk/
https://www.southampton.ac.uk/research/projects/the-development-validation-of-population-clusters-for-integrating-health-social
https://decode-project.org/
https://www.liverpool.ac.uk/dynairx/our-research/
https://www.southampton.ac.uk/publicpolicy/support-for-policymakers/policy-projects/Current%20projects/meld-b.page
https://www.birmingham.ac.uk/research/applied-health/research/optimal/index.aspx
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AIM RSF Theory of Change
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AIM RSF Theory of Change
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AIM RSF Theory of Change
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» Driven by researcher need, specifically the DECODE and MELD-B
projects, AIM RSF team have facilitated access and use of GPUs at
the SAIL Databank at Swansea University.

« Currently working on a horizon scan of Trusted Research
Environments appropriate for health data analysis across the UK.

« Working closely with the Clinical Practice Research Datalink team:

« Gathered and compiled feedback on application procedures,
access waiting times, data license agreements and
Infrastructure.

» Accessed synthetic data to develop analytical workflows in
open source programming languages curated to the CPRD
datasets.

https://www.cprd.com
https://saildatabank.com https://doi.org/10.5281/zen0do.10992603



“‘RSF has created a community of collaboration” — Simon Fraser,
MELD-B PI

“The co-ordinating and communicating pieces wouldn’t happen without
dedicated resource [from the RSF]”— Thomas Jun, DECODE PI

* Regular cross-consortia meetings: Pls, project managers and ECRsS

« Appropriate level of detail and actions rather than percolating
all information through senior leadership

* Hybrid conference
« May 2023, internal to AIM Consortia and RSF in Birmingham

» Diverse attendance: 10% Experts by lived experience, 16%
clinical staff, 24% postdoctoral researchers

* Online facilitators, meal reimbursements and accessibility fund

« Save the date for our open conference on 9 September in
Manchester!
https://www.turing.ac.uk/research/research-projects/ai-multiple-long-term-conditions-research-support-facility  https://doi.org/10.5281/zenodo.10992603



ECR Network Day in mm
November 2023 |

11kt
“Brilliant opportunity to 11 !| “ %

|
learn from and connect § ’ 1 ] |
with your peers in the 1 \
community, who you -
might otherwise take
years to meet in person
with"

“This was a fantastic
event and a great
opportunity for
collaboration"

‘We need to do this
more often!”

https://github.com/aim-rsf/AIM-ECR-network
https://github.com/aim-rsf/AIM-ECR-network/blob/main/ECR-days/
London-23-Nov/planning-docs/ReproHack.md https://doi.org/10.5281/zen0do.10992603
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« Committed to sustainability that transcends the lifetime of the AIM
funding.

* Encouraging and demonstrating a shared and reproducible
approach to the use and development of resources, tools and
methods.

« Open source trainings available for anyone to use and reuse on:

» Version control with git and GitHub

* Introduction to GitHub for Collaboration
» Publishing FAIR research outputs

» Interactive dashboards with R Shiny

* Literate programming with R Markdown
« Data wrangling with dplyr and tidyr

« Data visualisation with ggplot

https://github.com/aim-rsf/training
https://doi.org/10.5281/zenodo.7739071 https://doi.org/10.5281/zen0do.10992603



» Atool to map research domains
of interest to corresponding
variables within the SAIL
databank.

* Inspired by the work carried out
by Data Wranglers with MELD-
B.

« Open source R package.

» Designed to be compatible with
any dataset listed on the Health
Data Research Gateway,
provided a JSON metadata file
Is available.

https://github.com/aim-rsf/browseMetadata
https://aim-rsf.github.io/browseMetadata

browseMetadata 1.00 Getstarted Reference

browseMetadata

all contributors 8

idecyd= ‘expenmental

001 10.528/zen0d0 10581500

This R package was created to help a researcher browse the health datasets in SAIL
databank. It has scope to be applied to other health datasets. It is intended to be useful in
the earlier stages of a project. When a research team has not yet got access to the data they
can still browse the metadata, and address such questions as:

? what datasets are available?
? what datasets do | need for my research question?

? which variables within these datasets map onto my research domains of interest?
(e.g. socioeconomic factors, childhood adverse events, medical diagnoses, culture and
community)

There are many existing tools that allow you to browse metadata for health datasets, read
more here.

What is the browseMetadata package?

This R package is a planning tool, designed to be used alongside other tools and sources of
information about health datasets for research. For many health datasets, including SAIL,
the metadata is publicly available, This R package uses the Health Data Research Gateway
and the connected Metadata Catalogue. This R package takes a metadata file as input and
facilitates the process of browsing through each table within a chosen dataset. The user is
asked to categorise each data element (variable) within a table into a3 domain related to their
research question, and these categorisations get saved in a csv file for later reference. To
speed up this process, the function automatically categorises some variables that regularly
appear in health datasets (e.g. ID, Sex, Age).

¥ . This package is in early development, and has only been tested on a limited number
of metadata files. In theory, this package should work for any dataset listed on the Health
Data Research Gateway (not just SAIL) as long as 3 json metadata file can be downloaded. In
practice, it has only been tested on a limited number of metadata files for SAIL databank.

https://doi.org/10.5281/zen0do.10992603

Search fo

License

Full license

GPL (>= 3)

Community
Contributing guide

Citation
Citing browseMetadata

Developers

Rachgael Stickland
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(I README  aI% CC-BY-4.0 license 4

* |n collaboration with the OPTIMAL team
Al-MLTC Drug Lists

— * To date, 15 code lists generated and filtered by the RSF
[Co1 10 Sit/mends 0016320 data wranglers, and quality checked by OPTIMAL’s
clinical team.

This repository has been setup to share drug lists across NIHR's AIM projects Currently, the drug lists come from the
AIM Consortium OPTIMAL, based in Birmingham. You can find all the drug lists created by OPTIMAL in this repository,

* Openly available under CC-BY license
About the lists

dhrugg- lists [ drug- fists / T e
There i variation in how different systems approach the classification and mapping of various drugs, and it has been El Files ibivnderic ey

noted that there is a lack of single data consistency, P 2 README md P 1=
man - =

The drug lists have been created using different methods to find a more efficent process to integrate as part of the e

Code Builder tool: About
' v [ ouguts

* Method 1: Involved manually curating a list of generic drug names on the BNF, and searching for respective

* W Anticorwulsants This folder contains the drug lists themselves
brand names on the dm+d browser

* W Antipsychotios
* Methed 2 involves the use of both the spomedizer R package and a dm+d tool implementation n Folder and file structure
> B "
(downloading latest dm-+d distribution from NHS Technology Reference Updste Dutribution TRUD webpage). t's RN

x SIS 2 A The Ests for each drug are contained within a single folder, named after the category of drug. =g
in the pipeline to create a seif-contained wrapper for this process.

Renzodiazepines , Within the folder, there are the following fles

» W Demantia Drugs

this method is a substance-based approach and involves running through a list of IDs for medicinal ¢ I Galantamine
products, v B Lesum « the drug) codes for that medication as found in the CEGTDIM data
> BB Messceri * the drug codes for that medication as found in CPRD AURUM, the Clincal Practice Research
The process for the creation of the lists can be found in the generation-process folder and the drug lists themselves Datalink, using EMSS dinical systems
in the drug-fists folder. * IR tirtazapiie o the drug codes for that medication as found in CPRD GOLD, the Clinical Practice Research Datalink,
» I8 Mongamine_Ovidase Inhibitor using InPS Vision dinical systems
Contributors 4 ¢ I Rivastigeine o the drug codes for that medication as found n IMRD, the lgvia Medical Reseasch Data
» B sNRR o the drug codes for that medication as found in UHE, the University Hospitals Bemingham data.
Thanks goes to these wondeeful people (emofi key): ¢SSRz Each e contains the fallowing columas {this information |5 copled trom the Codeullder
» B Strong Opokh Jocumentation written by Krishna Gokhadée)
* W Tropdic Anndpressants * Orug code 14 the actual term stored in the drug database that represents the cude you are
v I Weak Opicide looking for, this might be a number, a short string, o a hexadecimal value

* Deccription | the text description of the drug code, this will also include (where avadable} the drug
substance, strength, route of sdministration tc,

\|
4 ~
i
; [ READMEmG

* IR oenernation-process

lemeryConpert Mabuiah M e i o BNFL, B4 BWE3 I The British National Formulary [BNF) codes from this pseudo-classification
2B £ 18 — D attcontrutorsec are used in the prescribing dataset as a unique identifier to show what was prescribed
) .grgnore o &1T 1 the code for this drug in the Anatomical Thesapeutic Chemicat Classification System (ATC),
This project follows the all-contributors specification, Specifically, /# content refers to areation of drug lists, L [ UCENCE The ATC is a diug damﬁrafion system that da;_;dinc 1w ar7ivr Imwctmt'.'otdmg" .m‘nr.n-nj to
documentation refers to the documentation created in this repository, and & Fesdback refers to clinical auditing [3 SEADMEmd :::::;m ystom o which thiey ack s thelr thetapettic, phannacaiogical and chemicat
Sthe e DB orvg tistasipesy * Database : the database to which this information applies

https://github.com/aim-rsf/drug-lists https://doi.org/10.5281/zen0do.10992603
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« Co-hosting and facilitating meetings of the MLTC Community of
Practice led by Stephanie Hanley

« Workshops on “What is Data?” and “What is Al?” alongside broader
discussions, including recent input to the design of our annual
conference.

‘I have thoroughly enjoyed being part [of CoP], | am patient voice
rather than early career researcher. So, | see my role as more to
reassure early career researchers we are not scary and can help
them do things better” - Amanda, expert by lived experience.

“The advantage of this community is that it is a big PPI group and
meetings are well attended including several members of the
research team. It is now a well-developed group which bodes well for
the future” - Margaret, expert by lived experience.

https://www.turing.ac.uk/research/research-projects/ai-multiple-long-term-conditions-research-support-facility  https://doi.org/10.5281/zenodo.10992603



The Turing Way Is an open source book project that
iInvolves and supports a diverse research community
IN ensuring that reproducible and ethical data science

IS accessible and comprehensible for everyone.

@TuringWay @kirstie_|
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“As a PI, if the RSF isn’t there, it becomes my job to do all this and
this becomes an extra burden of work for me. This work may or may
not happen, and could delay best practice in this area.” Rafael
Perera-Salazar, COMPUTE PI

“Capturing what all the consortia have done in a rigorous way
including the problems they’ve faced is something the consortia
would never do themselves” Bruce Guthrie, AIM CISC PI.

« Engage with stakeholders across the ecosystem.

» Recent presentations at Turing’s AIUK conference.

« Demonstrate a commitment to openness and trustworthy research
and innovation.

» Regular connections with NIHR Programme management. ' A\ Leses e
%okuaw“"

Email: aimrsf@turing.ac.uk, kwhitaker@turing.ac.uk
https://www.turing.ac.uk/research/research-projects/ai-multiple-long-term-conditions-research-support-facility  https://doi.org/10.5281/zenodo.10992603
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+ AIM-CISC: Analyse and understand which patterns of multimorbidity are most common, which

most affect people's lives, and help improve the quality and safety of care.
* University of Edinburgh, The Roslin Institute, NHS Lothian, and University College London.
 AI-MULTIPLY: Characterise the dynamic relationships of MLTC and polypharmacy and inform
healthcare pathways.
» University of Newcastle and Queen Mary University.

» Cluster-AlM: Develop and validate population clusters to integrate health and social care
using mixed methods.

«  Southampton, Oxford, Kent, Nottingham and Leicester.

« DECODE: Mapping the challenges and requirements for Data-driven, machinE learning-aided
stratification and management of multiple long-term COnditions in adults with intellectual
DisabilitiEs (ID).

» Leicestershire NHS Trust, Loughborough University, University of Leicester, and De Montfort University.

* DynAIRx: Develop new, easy-to-use Al and data visualisation tools that help GPs and
pharmacists treat patients with MLTC.

» Liverpool, Leeds, Manchester and Glasgow.

«  MELD-B: Identify life-course time points and targets for the prevention of early-onset,

burdensome Multiple Long-Term Conditions.

*  University of Southampton, University of Glasgow, Swansea University, Southampton City Council,
University of Aberdeen, and King's College London.

«  OPTIMAL: OPTIMising therapies, discovering therapeutic targets and Al-assisted clinical
management for patients living with complex multiple long-term conditions.

* University of Birmingham, University of Manchester, University Hospitals Birmingham NHS Trust, NHS
Greater Glasgow & Clyde, and University of St Andrews.

Al for Multiple Long Term Conditions: Research Support Facility (AIM RSF), AIM-CISC, Al-
MULTIPLY, Cluster-AIM, DECODE, DynAIRx, MELD-B, & OPTIMAL. (2024). Al for Multiple
Long-Term Conditions Handbook. Zenodo. https://doi.org/10.5281/zenodo.10867842 https://doi.org/10.5281/zen0do.10992603


https://www.ed.ac.uk/usher/primary-care-multimorbidity/projects/artificial-intelligence-and-multimorbidity-cluster
http://ai-multiply.co.uk/
https://www.southampton.ac.uk/research/projects/the-development-validation-of-population-clusters-for-integrating-health-social
https://decode-project.org/
https://www.liverpool.ac.uk/dynairx/our-research/
https://www.southampton.ac.uk/publicpolicy/support-for-policymakers/policy-projects/Current%20projects/meld-b.page
https://www.birmingham.ac.uk/research/applied-health/research/optimal/index.aspx
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