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HDRUK

Health Data Research UK

to unite the UK’s health data to enable discoveries
that improve people’s lives

for large-scale data and advanced analytics to benefit
every patient interaction, clinical trial and biomedical
discovery, and to enhance public health



What are we about? HDRUK

Health Data Research UK

Improve health and Provide leadership Accelerate & streamline health
boost UK science by to fix difficult technical data science by developing
making it easier for problems, by creating open collaborations that
researchers to find, innovative solutions needed connect data, people and
access and use diverse, for researchers to use large- organisations across the UK and
high quality data scale data safely and securely internationally

Curate
Data Analyse
Data

Create
Insights

Accelerating the researcher journey towards Improve

Health
trustworthy use of data for public benefit =<




What is a Trusted Research Environment (TRE)?
(Also known as a Secure Data Environment (SDE) or Safe Haven)
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What is a Trusted Research Environment (TRE)? HDRUK

. Health Data Research UK
(Also known as a Secure Data Environment (SDE) or Safe Haven)

Subset of Safe setting Graphortable  Safe outputs Only
pseudonymised of summary anonymous
data Researcher results data can be Research

exported results for
publication

Disclosure
Control

Analytical
Environment
(Virtual
environment)

Data

>

Repository Checking

Process

Safe data

No internet access.
Tightly controlled

TRE Safe people Safe projects

https://blog.ons.gov.uk/2017/01/27/the-five-safes-data-privacy-at-ons/

https://zenodo.org/record/5767586#.ZADDR3bP2Ht



The problem HDR are trying to solve HDRUK

Health Data Research UK

1-1 trusted Many-many
relationships

trustworthy ecosystem

Many cross-sector

Data custodian SECTOR MATURITY :
data custodians

Trustworthy data systems
needed to link sensitive data,
require consistency of
information governance,

policies, standards and Many researchers &
interoperable technology innovators

P

Establishing a trustworthy health data research ecosystem to
accelerate use of data for public benefit

Researcher




Technology across research journey

,\“ Data Discovery Data Access Data Environment

Data Access

Request Form Environment
Audit Trail configuration
Cohort building Software
Data Linkage configuration

Promotion of
dataset
Metadata

Phenotype Validation of
definitions users
De-identification Airlocks
Privacy Disclosure
enhancing Control
technologies

dictionary
Feasibility
analysis

HDRUK

Health Data Research UK

Data Analysis

Data Cleaning
Data
Standardisation
Data Curation
Data pipelines

TREs, SDEs, Hubs, Research Cohorts, Research Programmes have all built tech across this space



Technology
Ecosystem

HDR’s
technological
solutions within
the Ecosystem

HDR UK’s technological solutions
supporting the Ecosystem

HDRUK

Health Data Research UK



HDRUK

Next 5-year HDR funded technology components Health Data Research UK

Phenotype Library
Whole is greater than the

sum of the parts!

* Re-use and sharing of
tech/code

Prognostic Atlas

~60 Technologists working across these components



HDRUK

Next 5-year HDR funded technology components Health Data Research UK

Phenotype Library

Data Standards
Prognostic Atlas




Some great solutions already developed.— but not.widely shared or systematically used

\

Health Data Research UK

Promotion of configuration
Cohort building Software
Data Linkage configuration
P tion of

Data Cleaning

Data Access Data Environment Data Analysis
nl

technoloy

Data Al
Request Form Environment
* Promotion of Audit Trail configuration
dataset Cohort building Software
Data Linkage configuration
ation of

Data Cleaning
Data
Standardisation
Data on

u N
Data pipelines

Airlacks
Disclosure
Control

/ & Data Discovery Data Access Data Environment Data Analysis

Data Al
Req Form Environment
Promation of Audit Trail configuration
Cohort building Software
configuration
Validation of

Data pipelines

~

Data Discovery Data Access Data Environment Data Analysis

Data Access

Requ m Environment

Audit Trail configuration
ort building Software

Data Linkage configuration

Validation of

usi

Airlocks

— Discl

Data Cleaning
Data
Standardisation
Data Curation
Data pipelines

Data Environment

Data Analysis

Control

Environment \
Audit Trail configuration

— Data Clea
Cohort building Software (I v -
3 configuration ~

Validation of

New solutions developed by you and wider community

Disclosure

TREs, Hubs, Research Cohorts, Research Programmes have all built tech across this space

Gateway — Developing solutions / interoperability with existing solutions



Developing the Innovation Gateway as the ‘single front door’ for HDRUK
the NHS Research SDE Network Health Data Research UK

“The Gateway will evolve to provide users with a clear

“We are making

and consistent user journey for data discovery and cohort , significant
. . . . . progress with the
finding; reducing complexity and confusion for those \ elonmere o

the network”

wanting to securely access data to improve care and
reduce burden on the NHS.”

https://www.linkedin.com/pulse/transforming-data-
enabled-research-landscape-england-bloomfield/ Transforming the data-enabled
research landscape in England



https://www.linkedin.com/pulse/transforming-data-enabled-research-landscape-england-bloomfield/
https://www.linkedin.com/pulse/transforming-data-enabled-research-landscape-england-bloomfield/

HDRUK

The Cu rrent Gateway (Mkl) Health Data Research UK

Data Access Requests
(DAR): Enquiries,
Application & Approvals

Data Use Register:
Transparency on use of
data:

Data Discovery: Metadata

Gateway to health data and tools for research

datasets, tools and resources for your
scientists worldwide who aee already using the

Data Discovery:
Collections, Tools,
Publications

ﬂ Data Discovery: Cohort
Discovery Tool

https://www.healthdatagateway.org/



Gateway (Mk2) — enhanced design

Community rather than HDR's @ _ @
Gateway: help us build it to %@

, )
meet your network’s needs
Co-created

Automated

HDRUK

Health Data Research UK

Reducing manual curation of
datasets, publications and
tools/software

t%l L’1 .f r". Lots of other great tools
&lle

o (collaboration rather than

competition)
Interoperable

To automate & Q

interoperate Q
with other tools ~ &=~

Open Source
&APIs
Understanding

Assemble,
.‘ re-use and
‘\ enhance

Plug-in technologies

j As requirements
& data increases

what is %
possible iln.

Visualisations

Scalable and
modular



Gateway (Mk2) — enhanced features

Using NLP and
Elastic Search

2

HDRUK

. . Health Data Research UK
Use Gateway tech in your website and

brand your entries on the Gateway

¥

<
> Point people at other solutions

Brandable
Advanced Search Sign-posting
Analysis scripts, ° » . Multiomic,
Seialed mEEdaE, f \ e ——————— imaging, open,
federated analytICS .v‘ ealthdataanifizlliczhfiearch nOn-heaIth
End to End Additional Data
Researcher Journey Types
DCAT, DD, Google 4, Share with

Schema.org %

Multiple metadata

E”{XF beacon Gateway - we

International share with other

standards

network
exposure etworks
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Assembling the Data Jigsaw

Powering robust population research in MSK disease

Will Dixon, Professor of Digital Epidemiology & Honorary Consultant Rheumatologist

Digital Health Al+Data, 300ct23

CENTRE FOR Funded by:

EPIDEMIOLOGY !I!Z :Ei
Nuffield VERSU

VERSU 52K Northern Care Alliance )
ARTHRITIS The University of Manchester NHS Foundation Trust Foundation ARTHRITIS




Electronic health record (EHR) research

* Health data supports clinical care, with additional opportunities to
support research and more




Electronic health record (EHR) research

 Limitations, however, come from the availability and quality of data
* Musculoskeletal research exemplifies many health data problems:

1. Absent 2. Inaccurate 3. Unstructured 4. Siloed

~ Gl

"4 /

P
-

Clinic: RHEUMATOLOGY

«

Migraine
Naproxen
Bisopralol
Simvastatin
- — — . oy Mr Dixen attended the clinic today with ongoing symptoms of fatigue. He appeared
M06-9 Rheu matOId arthrltls ! concerned that his current sleep pattern may be contributing. His knee osteoarthritis was
not too signficiant

| = T ] I



Assembling the Data Jigsaw

* A ‘local data integration pilot’ that

1. Pilots novel data collection, extraction and integration in rheumatology,

in order to...

2. Answer important research questions,

and designed to...



Data sources

Northern Care Allance

. WS Pt Tt

Date Dictated: 9/1072022 Secretary: 0161 206 1082
Date Typed: 3/11/2022 Nurse advice line 0161 524 1428
2pm to 3.30pm Monday and Thursday.

PRIVATE & CONFIDENTIAL and 2pm to 5pm Wednesday and Friday

Langworthy Medical Practice Department of Rheumatology
Salford Professor William Dixon
M6 Consultant Rheumatologist

Dear Dr Brown

Re: Austin LEONARD, DOB 01.01.1951
Hospital number 121031

Reason for Attendance|

Rheumatology follow-up appointment
Diagnoses.

Seropositive rheumatoid arthritis

Right total knee replacement 2014

MI 1997 followed by CABG

Chronic renal impairment (eGFR 44 2021)

tory
« Reducing course oral prednisolone, commenced 15mg July 22, reducing by 2.5mg/
month
Other relevant medication

Disease activity assessment
DAS28 score 5.31, 91022

Actions for GP / Recommendations

Assessment

Management Plan (including Actions for Patients)

Primary care EHR Hospital letters Inpatient EHR

¢ »
@

Web-based surveys Social care data Interviews and focus groups




Outline

Focus on...

* Clinical question:

 Data sources:

e Public trust:

Prevalence of disease

Primary care EHR (inaccurate codes)
Outpatient letters (unstructured data)

Public notification of research plans



Prevalence of disease

* First line of every funding bid
eg “Psoriatic arthritis affects one in 300 people”

* Needs to be up to date and accurate

* Measured by counting ‘number of people with disease’ out of the
whole population

* Possible to do using primary care electronic health record databases

)
2022 | % Download Full Issue
PDF [987 KB] Figires

Rheumatoid arthritis, psoriatic arthritis, and axial spondyloarthritis

epidemiology in England from 2004 to 2020: An observational study using
primary care electronic health record data

lan C.Scott & =« Rebecca Whittle « James Bailey « Helen Twohig « Samantha L. Hider « Christian D.Mallen « et al.

Show all authors



Prevalence of psoriatic arthritis in Salford

Data from Salford Integrated Record GP records, 2011-2019
* Number of patients with a code for PsA =332
* Number of patients in primary care data =188,286

* Prevalence =0.18%

However...

* Not all patients with GP codes have the disease

* Not all patients with disease have a GP code

* Opportunity to understand mismatch using linked hospital data



Primary vs secondary care data

¥ Read Code Browser

R Browser [ synonyms Rf Formulary eor QOF Clusters [BF Templates Settings

arthropathy

Name

Joint disorder

Osteoarthritis

Osteoarthritis NOS

Other and unspecified arthropathies
Arthropathy NOS

Crystal arthropathies
Arthropathy NOS, of the lower leg
Gouty arthritis

Psoriatic arthritis

Primary gout

Joint disorders NOS

88 Matches, refine search to view more results

CTV3 Code | Flags

Xa7PJ
XE1DV
XE1Da
NO6..
XE1Dk
XE1DS
XE1Do
N023.
M160.
X40UW
N09z.

Search

TR RBLI &

SNOMED hierarchy

QoF A | 4 1| Arthropathy (399269003) acr

aor [ @ Abs QoF

QOF Ac{ @or In the LSS QOF cluster

QOF AC

QoF A R Read codes

QoF A5 (Arthropath NOS ankle and foot) or (arthr NOS: [anki)[foot]) (N06Z7)
QoF (Arthropathy NOS of the lower leg) or (knee arthritis NOS) (N06z6)
QoF A (Arthropathy NOS pelv region and thigh) or (hip arthrit NOS) (N06z5)
Qor 1 ! (Arthropathy NOS) or (arthritis) (N06z.)

o (Arthropathy NOS, of the forearm) or (wrist arthritis NOS) (N0623)
L ¥ | = and 54 more

>

Northern Care Alliance
NHS Foundation Trust

Secretary: 0161 206 1082
Nurse advice line 0161 524 1428

2pm to 3.30pm Monday and Thursday
and 2pm to 5pm Wednesday and Friday

Date Dictated: 9/10/2022
Date Typed: 3/11/2022

PRIVATE & CONFIDENTIAL
Langworthy Medical Practice

Salford Professor William Dixon
Mé Consultant Rheumatologist
Dear Dr Brown

Re: Austin LEONARD, DOB 01.01.1951
Hospital number 121031

Reason for Attendance|
Rheumatology follow-up appointment

Diagnoses

Seropositive rheumatoid arthritis

Right total knee replacement 2014

MI 1997 followed by CABG

Chronic renal impairment (eGFR 44 2021)

Primary care

Read / Snomed codes

e Supports direct
care, planning and
research

Secondary care

Free text

* OK fordirect care

* Not machine-
readable

* Cannot count across
populations



Natural language processing

FREE-TEXT INPUT dentify diagnoses not procedures
St Elsewhere Hospital __
el 01610011238 ZI al || 001 Seropositive rheumatoid arthritis
ant:;nt rame: * Ei 002 Chronic renal impairment (eGFR 44)
Clinic Date: 003 MI 1997 followed by CABG
Reason for attendance: Rheumatology follow-up 004 Anxiety and depression

Diagnoses: Seropositive rheumatoid arthritis
Chronic renal impairment (eGFR 44)
M1 1997 followed by CABG

Anxiety and depression OUTPUT Map diagnoses to Snomed terms

Medications: Methotrexate

sulfasalazine Free-text term Snomed ID
Hydroxychloroquine
Mr Ngnadic has had arthralgia for the Ias.t_three years, diagnosed 001 Seropositive rheumatoid arthritis 2967032
only six months ago as rheumatoid arthritis. 002 e p——— impairment 90688005
| 003 Ml 22298006
| | 004 Anxiety 197480006
Depression 35489007




Unpublished data not shown



All rheumatology letters 2011-19 All primary care diagnoses 2011-19

St Elsewhere Hospital
Tel: 0161 001 1234 &' |
4 3
Patient name: 4 al
DOB: 4 al
a al |
Clinic Date: A al
4 al

Reason for attendance: Rheumatology follow-up A
Diagnoses: Seropositive rheumatoid arthritis

Chronic renal impairment (eGFR 44) Text-mined codes

MI 1997 followed by CABG

Anxiety and depression D Sec u re Data
Medications: ~ Methotrexate Environment

Sulfasalazine

Hydroxychloroquine
Mr Nenadic has had arthralgia for the last three years, diagnosed
only six months ago as rheumatoid arthritis.

|
= Query: codes for PsA




What we want to know
Prevalence of disease

Disease Disease
positive negative
Test (codelist) A B
positive
Test (codelist) C D
negative
G H




What we had before
Prevalence of disease

Disease Disease
positive negative
Test (codelist) A B
positive
Test (codelist) C D
negative
G H




Unpublished data not shown



What linkage tells us

* Important opportunity to examine accuracy of national data in a subset
where linkage exists

* Allows for ‘correction factor’ for national estimates

* Shows benefits of text-mining outpatient letters
* But... should improve the structured data foundation of outpatients

Better digital health data to transform outpatients
https://medicalcare.rcp.ac.uk/outpatient-care-strategy/




Assembling the Data Jigsaw

* A ‘local data integration pilot’ that
1. Pilots novel data collection, extraction and integration in rheumatology,

in order to...

2. Answer important research questions,

and designed to...
3. Maintain public trust, and for sustainability and scalability beyond the pilot




Public notification campaign thedatajigsaw.co.uk

’ - ' GB
“_les ; = VouTube

Professor Will Dixon

Professor of Digital Epidemiology,
The University of Manchester

Consultant Rheumatologist,
Salford Royal Hospital

Your health data can
Improve arthritis care

J Profect Yyour Gata, pecse
thedatojigsow.co.uk



Outline

Focus on...

* Clinical question:

 Data sources:

e Public trust:

Prevalence of disease

Primary care EHR (inaccurate codes)
Outpatient letters (unstructured data)

Public notification of research plans



ot DyNnAIR
NIHR | s, g@ DYNAIRX

Als for Dynamic
Prescribing (Dyn-Al-Rx)
Transforming Medicines

Optimisation |
in Multimorbidity Through Als R

Dr Lauren Walker, co-PI
On behalf of the DynAIRXx Investigators



2Z s multiple health
%6 O\ conditions

https://youtu.be/3yp55S4WNDso



https://youtu.be/3yp5S4WNDso

Number of patients

8@ DynAIRX

Single condition focus of prescribing Als to date

Number of patients at risk

2000- M M .
Halving of prescribing
Safety iSS u eS afte r Single Practice /| Glendale Medical Centre
Report date: Comparison date: Sort by:
1500- a u to m ate d a u d |t & Glendale Medical Centre 7 15 Nov (Latest) v 16 Oct (30 days ago)* | Affected patients v
fe e d b a C k | nt ro d u Ce d Practice summary Table Charts Export
10001 Affected patients % of eligible CCG Avg New Show on
Indicator . Ppatients (%) cases Trend top
affected
Age=65 no GastProt and NSAID 19 2.04 0.32 3 1
500- Mtx and no monitoring 12 11.01 2.67 2 -3
GiB/PUD no GastProt and Antiplatelet 8 6.61 249 1 -1
Asthma and BB [ReSERECIEGENES 8 3.67 1.51 2 0
0-
| | | Aspirin and Antiplatelet 7 347 1.1 7 7
2015 2016 2017
Date CKD and triple whammy 5 2.86 1.30 5 5
.Age 65+ no GastProt and NSAID .Asthma and BB GiB/PUD no GastProt and Antiplatelet . LABA and no ICS Warf/NOAC na GastProt and Antiplatelel  \nac/NOAC and NSAID 4 19.05 9.05 1 0
Amiod and no thyroid test . CKD and NSAID . GIB/PUD no GastProt and NSAID Mtx and no monitoring
.Aspirin and Antiplatelet . CKD and triple whammy HF and NSAID Warf/NOAC and NSAID HFE and NSAID 3 2.04 211 2 2
LABA and no ICS 2 0.85 1.07 0 2
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pomed.1003286 Ao | ) 000 o . .
miad and no thvroid test 9.0¢ 1.5 -

SINGLE-CONDITION/HAZARD medication audit & feedback is working

MULTI-CONDITION/HAZARD medication reviews are required but not targeted well



https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003286

This is a fictional patient case included for illustrative purposes only

AVR, aortic valve replacement; BD, twice a day; BP, blood pressure; eGFR,
estimated glomerular filtration rate; HbA1,, haemoglobin A1 HFpEF, heart failure
with preserved ejection fraction; IV, intravenous; MR, modified release; OD, once
daily; PO, oral administration; QDS, four times a day; TDS, three times a day

+ Tissue AVR

+ Aortic regurgitation
 Atrial fibrillation

* HFpEF

* Falls

* Hypertension

» |V diuretics

» Refractory fluid overload
+ ?end-of-life

Weight: 86 kg

BP: 132/60 mmHg

eGFR: 50 ml/min

Creatinine clearance: 82 ml/min
Creatinine: 120 umol/L
Potassium: 5 mmol/L

HbA1_: 50 mmol/mol

Multiple admissions for IV
furosemide infusion

Retired from armed forces,
previous marathon runner,
lives with daughter

Medication:

Movicol oral powder TDS

Atorvastatin 80 mg OD

Ferrous sulfate 200 mg tablets OD
Lansoprazole 15 mg OD
Bisoprolol 1.25 mg OD

Mirtazapine 15 mg tablets nocte
Longtec 10 mg MR BD

Oxycodone 5 mg/5 ml PO,
5 ml 4-6 hours

Tamsulosin 400 mcg OD
Allopurinol 400 mg OD



Medications Treat and Cause Multiple Conditions
e

—'(]i)-
EYES

(8
‘\\
Blurred vision,

Example: Many common drugs
prescribed for a wide range of reasons
have anticholinergic side effects

BRAIN
Drowsiness,
dizziness,
confusion,
hallucinations

- especially problematic for older people,
but often overlooked by clinicians
leading to harmful side effects such as
delirium, falls and dementia

HEART
Rapid heart
rate

BOWEL
Constipation

BLADDER
Urine retention
(unable to empty
your bladder)

SKIN
Skin-flushing,
unable to sweat,
overheating

8@ DynAIRX



Hard Problem: Accumulation of Medicines Risks

Escalating anticholinergic burden over long periods of time not easily seen in records

Negatively affect the

Prochlorperazine quality of life and
. ] functional abilities of
Tiotropium Inhaler, Mirtazapine Oxybutynin older people

regular prednisolone
Furosemide,
Amitriptyline digoxin, captopril

________________
--- / ==
—”— =~
- ~
-~ ~So
- ~
-, ~
7 ~
Ve N
\

( Incontinence  Cognitive Falls Moveto ' Death
\ . .
"\ impairment care home

N
7

Chronic Pain . Vertigo Heart Failure "~-__ .
Chronic ~~ BT
Obstructive Depression

Lung Disease

-~ -
- -
~ - I

v

age 1; kidney function {,; muscle mass \,; unsteady; frail
§@ DynAIRX



8@ DynAIRx

WP1: WHAT ARE THE BARRIERS AND FACILITATORS TO THE UPTAKE AND UTILISATION OF AN Al-
AUGMENTED PRESCRIBING SUPPORT SYSTEM FOR SMRS FROM THE PERSPECTIVE OF PRIMARY AND

SECONDARY CARE CLINICIANS, PHARMACISTS, PATIENTS AND COMMISSIONS /MANAGERS INVOLVED IN
SMR SERVICES?

Data collected Number completed Types of participants

Focus groups 8 * 2xGPs(9)

* 2 x Pharmacists (10)

* 2 x Patient focus groups (MH
and young MM, frailty
outstanding)

* 1 x Clinical pharmacologists (3)

* 1 x Psychiatrists (3)

Semi-structured interviews 5 * 2 x Pharmacists
1 x GP

1 x Policy-maker
1 x Psychiatrist

Data collected Coding completed _



8@ DynAIRX

PRELIMINARY FINDINGS OF FOCUS
GROUPS/INTERVIEWS

Five preliminqry themes “These were complex people. They weren’t quick, easy
. . . . . medication reviews. They took hours sometimes and
. Medication reviews in practice —TIME taken to sometimes they took several visits to get something quite
prepare for SMR, pharmacists planned vs GP right.” =Pharmacist
opportunistic

“The blood results are on a different system...And not all
2.  Medication-related chqllenges (men-|-0| health of them pull through necessarily, so it can be hit and miss
. sometimes as well....” =Psychiatrist
particularly, Ach)

3 Experience with dlglfd' health tools “Sometimes you can’t quite work out what medications
) people have been on. | mean if we talk about SSRIs they

4. Design ideas for D)’I’]A'RX (’rimelines) may have tried multiple different ones in the past and

sometimes its difficult to work out what they’ve been on

5. Facilitators and barriers to implementation and without having to go through the long, long list searching
all the different medications that are SSRIs that they’ve

adoption tried.” -GP



PROMPTS

Long-term medicines no longer
needed; medicines that disrupt
sleep; missing medicines based on
NICE guidelines; monitoring/due a

review; new recommendations (e.g.

from MHRA)

INTEGRATION INTO
DIFFERENT HEALTHCARE
SETTINGS

Accessible to secondary care;
linking with community
pharmacy to check what
medicines/brands available

QUICK ACCESS TO
RESOURCES

Relevant letters alongside
diagnosis; BNF pages for
relevant medicines;
previous investigation
results; prescribing
guidelines

VISUALS

Pictorial, easy-to-digest info;
dashboard of recent bloods; graphs

for narrow therapeutic range; BNF
interactions/matrix of polypharmacy
interactions; pictorial NNT for
deprescribing; physical observations;
patient interface

DESIGN

Minimally intrusive; user-friendly; efficient; not error
prone; does not slow system; not cluttered; intuitive;
accessible; avoids window modality; reduced pop-up
fatigue

OUTCOMES

Evidence-based outcomes at practice level; evidence of
increased work process efficiency; outcome data on big
data level for medication reviews; outcome data in

relation to demographic and socio-economic status

LINKAGES USING Al

Integrating QoL when optimising medicines
for polypharmacy patients; identify
prescribing gaps; soft data to identify
potential risks (e.g. safeguarding); patient
suspecting possible ADR; linking side-effects
to drug list or disease; population level data
during clinical decision-making

TIMELINES

Medication; diagnosis;
deprescribing; social
prescribing; divisions by BNF
chapter; links with letters;
changes over time; who
diagnosed

TASK COMPLETIONS

Recommendations
adhered to; avoid round
tripping (lack of follow-
up leading to potential

harm)

CALCULATORS

Anticholinergic burden;
Serotenergic burden;
opioid conversion tool;
eGFR; risk calculators

RISK PREDICTION
MODELS

Real-time risk calculators;

falls/delirium; diabetes;

cardiovascular




Threshold where dose reduction needed

[ [ J
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N I H R | National Institute for
Health and Care Research

5% DynAIRX f

Thank youl!
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