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HDRUK

Health Data Research UK

Our mission

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

Our 20-year vision is for large scale data and advanced analytics to
benefit every patient interaction, clinical trial, biomedical discovery
and enhance public health.
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Inflammation and Immunity in HDR UK

MOLECULESTO
HEALTH RECORDS
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Develop whole-system capacity to map the epidemiology, healthcare utilisation and outcomes for
common allergic and respiratory conditions for each of the UK nations in near real-time
Map variations in care processes and health outcomes and identify opportunities for
reducing these inequalities in the short- and medium-term
|

Develop and validate next generation risk prediction algorithms to improve health outcomes
and reduce inequalities

[

Evaluate the effectiveness and impact of these algorithms through largescale UK-wide clinical trials
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Work streams
Data, Methodology and Curation

Describe Predict Intervene & Evaluate
Incidence and

prevalence of * Predictive modelling for Trials /
common diagnosis, outcomes interventions
inflammatory and who will

conditions benefit from treatment

Natural
experiments
Robust, transparent

Variations in care
methodology

Patient and Public Involvement (PPI); Communications and Engagement

Training & Capacity Development



Work stream 1 - Describe

Project

Lead
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Progress

Incidence and prevalence of:

Asthma

Chronic Obstructive Pulmonary Disease (COPD)
Interstitial Lung Disease (ILD)

Prof Jenni Quint

England, Wales, Scotland: descriptive epidemiology
completed

Asthma
Chronic Obstructive Pulmonary Disease (COPD)

Dr John Busby

Northern Ireland: first data linkage for primary care
data; analysis underway

Bronchiectasis

Respiratory syncytial virus (RSV)

Prof Jenni Quint
Dr Ting Shi

Project scoping / development: 4 nation

Project scoping: Scotland; link to asthma; extend to
other nations

Asthma inequalities

Prof Gwyneth Davies

Updating previous work with new cohorts

Dermatology

TBC

Scoping

Rheumatology

TBC

Scoping
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i e
Work stream 2 - Predict A Immanty

Project Lead Progress
\A{:tterr_fnrcesiyr:s: impact of vaccination for Dr Ting Shi
winterintections All at scoping / development stage.
Risk of severe asthma attack Dr John Busby Overall aim: to explore health inequalities and
understand the impact of socioeconomic,
Remission following biologics treatment Prof Liam Heaney environmental, inherited and
educational determinants of life course and
outcomes.
Risk of developing asthma Prof lan Sinha

Risk of MACE in people with respiratory disease Prof Jenni Quint




Inflammation
and Immunity
Driver Programme

Anticipated impacts

Reduced incidence and disease burden from acute deteriorations

Clinical Improved disease control and quality of life

Reduced risk of hospitalisation and deaths in those with respiratory disease of allergy

Comprehensive/linked datasets (across primary and secondary care).

Linkage of genetic, environmental, public health surveillance, social, pathology and

Data science person generated data

capabllltles Increased pool of trained analysts with access to datasets
Ability to run near real-time respiratory and allergy analyses across all 4 UK nations
Respiratory and allergy data expertise in TREs in all 4 UK nations
Infrastructure —
Ability to run federated analyses across UK TREs
developments

Tools and resources to enable high quality, transparent, and reproducible analyses




Overall benefit

Ability to reproduce baseline
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cohorts in each UK nation for Code base which can be built- Clinical standardisation across
these conditions, linkable on upon to incorporate wider code sets permitting comparison
multiple other datasets for further curation activity and reproduction

research

Analytical code readily deployable
and mapping to the data formats
provided by each data provider

Moving towards federated
analysis — standard coding
structures and analytical code (if
not CDMs) — ability to distribute,
federate, containerise
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Introducing Inflammation and Immunity

Standardised data curation for common respiratory conditions

15/11/2023 Chris Orton




Work stream 1 - Describe
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A harmonised approach to curating research-ready datasets.

Project

Incidence and prevalence of:
Asthma
Chronic Obstructive Pulmonary Disease (COPD)

Interstitial Lung Disease (ILD)

Lead

Prof Jenni Quint

Progress

England, Wales, Scotland: descriptive epidemiology
completed

Aims:

* Improve understanding of diseases on individuals

* Understand burden of disease for public health planning

* |dentify areas for future research and development to improve patient care using

existing EHR databases
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Data curation partners

England Wales Scotland Northern Ireland
(South-East)
CPRD SAIL Databank DataLoch Honest Broker

Service

(Clinical Practice (Secure Anonymised
Research Link) Information Linkage)

Each service host and provide data differently

Data often coded in specific ways suited to the local context

Difficult to standardise coding and cohort characterisation without significant clinical input

Harmonisation (with clinical validation) is needed across datasets.



Differences between Datasets
and Harmonisation approaches employed

CPRD Aurum SAIL Databank

Each patient registration given unique identifier (patid)
Follow-up period was registration start date to earliest of:

death date, last practice collection date, registration end date
to avoid duplication.

Year of birth only
Date of birth was set to 15t July of that year.

medcodeid used in GP data corresponding to the equivalent
SNOMED-CT concept

Medications based on GP issued prescriptions all-time

prodcodeid used for prescriptions

Corresponds to Dictionary of Medicines and Devices, mapped
to full BNF & Anatomical Therapeutic Chemical (ATC) codes

File-based

Scripts coded in Stata and R; R scripts shared across databases

English Index of Multiple Deprivation (IMD) 2019
(1 = least deprived, 5 = most deprived; note opposite scale!)

Each patient given unique Anonymous Linking Field (ALF)
identifier

Week of birth

Monday of birth week used as DOB

5-character Read V2 and V3 codes used in GP data

Medications based on GP issued prescriptions all-time

5-character Read Codes

Drug and Appliance Dictionary (DAAD) used for prescriptions

SQL database

Scripts coded in SQL and R
Welsh Index of Multiple Deprivation (WIMD) 2019

1 = most deprived
5 = least deprived
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DatalLoch

Each patient has unique Community Health Index (CHI) which
is pseudonymised on a project-by-project basis

Full date of birth available but month and year of birth
routinely given for research

DOB is set to 15t of that month

7-character Scottish Read V2 codes used in GP data

Medications based on GP dispensed prescriptions available
from 2009

Full British National Formulary

(BNF) codes used for prescriptions

SQL database

Scripts coded in SQL and R
Scottish Index of Multiple Deprivation (SIMD) 2020 v2

1 = most deprived
5 = least deprived
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Data cleansing for smoking status

All smoking status events in GP records categorised into
Never, Ex and Current Smoker

'

[f patient has an Ex or Current Smoker status,
set all subsequent events categorised as Never Smoker to Ex Smoker

'

[f patient has an Ex and Current Smoker status on the same day,
select Current Smoker




Spirometry data cleaning
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Population Age Pyramids for Asthma
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Population Age Pyramids for COPD
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Population Age Pyramids for ILD
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Conclusion

- Codelists and metadata made available — links on last slide

- Scripts can re-create asthma, COPD and ILD cohorts in CPRD, SAIL and
Dataloch for different time periods

- Harmonised approach provides a framework for consistent curation of
respiratory datasets in other Electronic Health Record databases.

- Enables comparable respiratory research in different contexts



Inflammation
and Immunity
Driver Programme

Initial use of curated data

Describe the changing epidemiology of Asthma, COPD and ILD between
2004 and July 2023.

Use EHRs to improve understanding of the evolving impacts of these
diseases on individuals and the associated burden in the three nations.

* Calculated incidence and prevalence between 2004—-2023 across:
 NHS Digital, CPRD Aurum in England
e SAIL Databank in Wales
* Dataloch in Southeast Scotland

* Incidence rates were directly standardised by age and sex to the European 2013 standard
population.

* Plan to extend to Northern Ireland with newly linked dataset.
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A) CPRD (England) B) NHS Digital (England)
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Rates of COPD per 1000 person-years and 95% confidence intervals. Yearly incidence rates were
calculated between 2004 and 2020 and monthly incidence rates were calculated thereafter
between January 2020 and March or July 2023 (for Scotland and England respectively)



Age adjusted incidence rates of COPD by Sex
in people...

...aged 20+ years old
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5

25

0.0

25

0.0

B) NHS Digital (England)
5

B /\/\\/

\/_,_,\//\/\/_ N _/\/ﬂ

Incidence rate (per 1000 person-years)

2005

C) SAIL (Wales)

75
5.0

25

0.0

2010

Date

2015

Incidence rate (per 1000 person-years)

7.5

f=) — o )

o™ o™ o~ o

] o = =

o~ o~ o~ o~
Date

D) DataLoch (Scotland)

Incidence rate (per 1000 person-years)

Incidence rate (per 1000 person-years)

5.0
e —— 25 — T = —u =
=

0.0

wn o 'el ['+] o [f=] f=1

=] = S 3 = 3 S

<] > S 5] S S S

R 2 & S S S &

Date Date

Female — Male

Incidence rates of asthma per 1000 person-years and 95% confidence intervals. Yearly incidence
rates were calculated between 2004 and 2020 and monthly incidence rates were calculated
thereafter between January 2020 and March or July 2023 (for Scotland and England respectively).
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B) NHS Digital (England)
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Incidence rates of asthma per 1000 person-years and 95% confidence intervals. Yearly incidence
rates were calculated between 2004 and 2020 and monthly incidence rates were calculated
thereafter between January 2020 and March or July 2023 (for Scotland and England respectively).
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Incidence rates of ILD per 1000 person-years and 95% confidence intervals. Yearly incidence rates
were calculated between 2004 and 2020 and monthly incidence rates were calculated thereafter
between January 2020 and March or July 2023 (for Scotland and England respectively)
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asthma and ILD by region in England St

A) COPD-CPRD (England) B) COPD-NHS Digital (England)
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Asset Access Permutations

CPRD SAIL Databank Honest Broker Service

Data available via SAIL
Gateway TRE after the
SAIL application process

Dataloch

Data available via the
Dataloch secure data
environment, subject to
application approval

Data accessible
through:

Access to data via TRE
post-approval

Institutional or project
licensing

Data curated based on the
cohort definitions or as
discussed with HBS,
analytical script for

Cohorts can be
constructed for
applicants, plus any

Collaboration with Available as:

existing licence

holders, subject to
project approvals

Analytical code
available to re-create
cohorts based on
research need and
data availability

other data needed for
research endeavours; OR

More ‘raw’ data
provided alongside
analytical script to allow
modification and
research-specific
curation

Pre-defined
respiratory registries
(based on the
curation project)

modified
registries/cohorts/dat
asets discussed and
designed Dataloch

reproduction and
modification will be
available
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Next steps within the Driver Programme

e Starting position to inform standardised UK-wide descriptive epidemiology;

* Will use same approach for other conditions (bronchiectasis, RSV)

* Standardise cohort criteria to explore societal factors
* E.g. health inequalities, seasonal pressures

* Use of common codelists and analytical methods to inform prediction models
 E.g. asthma onset, asthma exacerbation, treatment response

* Inform standardised criteria to work directly with the NHS and industry in clinical
trials

* Inform standardised criteria to inform care variations to improve treatment
efficacy and health outcomes
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Links to helpful repositories

» Respiratory-Epi/SNOMED-CT-codelists: How to: create SNOMED CT codelists (github.com)

» Respiratory-Epi/drug-codelist-creation: How to: create drug codelists for recorded prescriptions
(github.com)

» Respiratory-Epi/AECOPD: How to: find acute exacerbation of COPD events in UK primary care
electronic healthcare records (github.com)

e Respiratory-Epi/Curation-Harmonisation (github.com)



https://github.com/NHLI-Respiratory-Epi/SNOMED-CT-codelists
https://github.com/NHLI-Respiratory-Epi/drug-codelist-creation
https://github.com/NHLI-Respiratory-Epi/AECOPD
https://github.com/NHLI-Respiratory-Epi/Curation-Harmonisation

Thank you
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Analysts: Sara Hatam, Sean Scully, Sarah Cook, Hywel T Evans, Alastair Hume, Constantinos Kallis, lan Farr, Hannah
Whittaker

Funders: BREATHE-The Health Data Research Hub for Respiratory Health (MC_PC_19004). BREATHE is funded through
the UK Research and Innovation Industrial Strategy Challenge Fund with additional support from the Medical Research
Council and delivered through Health Data Research UK.

NIHR Imperial Biomedical Research Centre (BRC).

“This work was supported by Health Data Research UK (HDRUK2023.0027) which is funded by the Medical Research
Council (UKRI), the National Institute for Health Research, the British Heart Foundation, Cancer Research UK, the
Economic and Social Research Council (UKRI), the Engineering and Physical Sciences Research Council (UKRI),
Health and Care Research Wales, Chief Scientist Office of the Scottish Government Health and Social Care Directorates,
and Health and Social Care Research and Development Division (Public Health Agency, Northern Ireland).”
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