"'-I-H_IDRUK Improving our health

Alth Data Research UK through data science

Potential of big data researchfor geriatric
medicine

Professor Ronan Lyons, Swansea University

r.a.lyons@Swansea.ac.uk

11t March 2019 www.hdruk.ac.uk
l £ m m
I .I -. 'rL'- 1L' FI-
g1 = .-l...q II.IIII 1-- -1LIIII



Health Data Research UK is uniting the UK’s health data to .'-:.:-’_EHDRUK

Health Data Research UK

Our vision is that every health and care interaction and research ’l/avour will be
enhanced by access to large scale data and advanced analytlcQ

make discoveries that improve people’s lives

We are uniting health data assets across the UK to ma@‘realth data research and
innovation happen at s a
We work with people who share £ mon set of values:
Transp 1@%
%pect
}o rage

Humility

We will deliver our mission%)ugh: Great science, Great people, Great infrastructure
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Why Now?

T Predictive

7 Pre-emptive
Personalised
¢ Participatory

“QP” Medicine
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Customise didagnosis and treatment

Better than.curative — earlier diagnosis

Determine risk profiles, predict outcomes
Involve patients

Genomics
Phenotyping
Informatics
Analytics

- New social contract

Made Possible by —
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Abstract
= Three Gurus of Big Data The chess Xeruy is one of she most commonty acd
f Big data. Everyone's talking about it, but what exactly is it? e radiological y
in How can it be harnessed to advance translational science?

And what perils lie within the oceans of data that now
surround us? Three experts from different backgrounds go
fishing for answers.

Dipak Kalra, lain Buchan, 2

nework | Open.

Invited Commentary | Critical Care Medicine

Can Big Data Deliver on Its ises?—Leaps but Not Bounds

Ithan D. Peltan, MD, M5Sc; Sarah J. Beesley, MD, M5c; Swuelo

umal List » Appl Clin Inform > v8{1); 2018 Jan » PMCS821510

1%1:%&1]: H'f?ﬁﬁu"ﬁési Open access Research
Aot i fom, 201 dn; (1 122125 Pucio: PucsBo BM) Open Using natural language processing to
P A 2 cor AT e extract structured epilepsy data from
Development and Validation of a Natural Language Processing Toolto unstructured Clil’liC Ietters: development
Identify Patients Treated for Pneumonia across VA Emerge . X :
- Departments and validation of the EXECT (extraction
P BifulonssBR Sorh’ Y. Soao” GG, Lu oo .. S 2 of epilepsy clinical text) system

+ Author information + Article notes + Copyright and Licensa information Disclaimer
Beata Fonferko-Shadrach,' Arron S Lacey,* Angus Roberts, Ashley Akbari,?
Simon Thompson,? David V Ford,? Ronan A Lyons,” Mark | Rees,’

William Owen Pickrell’

—— Bevan Commission conference 2018



Distributed Team Science HHDRUK

Health Data Research UK

Essential, but often missing ingredient
Big data requires Big minds
Making sense of the vast amounts of compléex multi-modal data requires large numbers
of bright people, from many disciplines, working collaboratively
Breadth of perspectives needed are hever found in one place
Collaboration can be difficult: system rewards ego-centric science

Solution is to support distributed team science

More big brains applied to the issues — join the club!
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The biggest challenge of all: trust, trust, t&s?)

The Russians who will take on Putin
B|B] € signin A Mews Sport Weather IPlayer Sounds

TI] e : (China's brainy new team
E- conomist How 1o teach gifted children

When astronomers write haiku

Epic ail

UK  England M. lreland = Scotland Alba  Wales = Cymmu

Cambridge Analytica: Facebook data row -
academic says he is 'sc Care.data: How did it go so wrong?

Nick Triggle
g Health correspondent
44
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HDRUK’s niches in public health science

1: Develop privacy protecting, population based e-cohorts
for the UK

e largely derived from real world routinely collected
datasets

e To answer complex population health questions that
involve ‘a complex array of interlinking factors’ in a timely
manner requires linking data on exposures, interventions
and outcomes longitudinally, and at scale, and:

* Avreusable, population-based, data infrastructure which
can support observational, interventional and post
intervention real world impact evaluation

e Aspiration to cover UK 66M population in 5 years

Medical CHIEF E-S-R-C
MRC Research m SCIENTIST m L
Council | ritish Heart J* OFFICE Redemren Coune ot seences N

Research Council

Ymchwil lechyd

f ' - m HSC Public Health
e _National Institute for w 4 Agency
wellcome

Research Wales Health Research

a Gofal Cymru

2: Embellish traditional cohorts with routine/other data
and supportiaccess through multi-cohort platforms

* TheUK’s tremendous range of traditional cohorts are
increasingly being brought together to answer public
health research questions

¢ MRC Dementias Research Platform

e Mental Health Data Pathfinder initiative
e MQ funded Adolescent Data Platform

e CLOSER cohort initiative

e HDRUK should have a role in ensuring efficient routine
data follow up, particularly through NHS Digital

3. Develop and apply innovative analytical methodologies that
are fit for purpose for 215t century population health research

4. Develop the skilled workforce car)able of utilising the
above developments to answer bold and ambitious
research questions

#HDRUK

Research and Development = . s
Health Data Research UK



UK Secure eResearch (UKSeRP) technology platform “#HDRUK
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Welcome to the Data Portal
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Data Portal enhancement:

Data Portal increase to 60 cohorts (n=4m)

Focus: mechanistically informative datasets

Negotiating inward investment (in addition to MRC) of >£2m
Reference paper submission to BioRXve, IJE

Freely available
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Scotland: eDRIS

Northern Ireland

Wales: SAIL

CALIBER

Leicester City,
Leicestershire & Rutland

Discovery (London)

Jill Pell

Steve Pavis
Frank Sullivan
Albert Tenesa

ENGLAND

Hospital
Prescribing
Disease registries
Population spine

Hospital
Prescribing
Disease registries
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Hospital
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GP
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Colin McCowan

Anthony Brookes
Keith Abrams
Phil Quinlan
Kamlesh Khunti

-
Danny Alexander
Spiros Denaxas
Carol Dezateux
Aroon Hingorani

MUrMuR-UK - Measuring & Understanding Multimorbidity using Routine Data in the UK

Bruce Guthrie
Corri Black
. ®
T

Marion Bennie
Chris Dibben
Carole Morris
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Krish Nirantharakumar
Sophie Staniszewska
Umesh Kadam

e Hichardson Emanucl b Aot Data Extraction Harmonisation & Storage  Morbidity Analysis
Standardisation in CDM  Coding
e e Data extraction, harmonisation &&standardisation
Ruth Gilbert * All people aged 25+ on 01/01/2000 followed to death or end of 2018
‘F{‘;itlthii'gf““k“' * Consolidation of different ontologies

Extraction, Transform & Load to a Common Data Model

5.4m * Conceptualisationscoding & validation
» Systematic reviews and international consensus to identify purposes of MM measures and
relevant,conditions
1.2m * Methods for identifying morbidities feeding into phenotype library
» “Validation of identified code sets from existing or primary work
3.5m . Analysis
* Descriptive analysis of prevalence of MM and differences by age, gender, SES, ethnicity, region
etc.
Lom @ * ML and statistical approaches to identifying clusters of disease that cause the most burden and
trajectories of disease
e Distributed team science approach to analysis work
1.1m

e PPl and Governance
1.2m
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‘Safe Haven’ for pseudonymised data (Welsh @tion)

World leading, privacy protecting researp)@@onment
Remote access K,\

<

Linked, longitudinal de-identifieﬁata on Welsh population
5 million people — 26+ bi.IIi s of data
Over 20 core national &s

200+ project speci%?asets

Non health ser\%, clal and environmental data

Www.saild%jank.com

-
7 SAIL DATABANK College of Medicine



Some members of the Consumer Panel




SAIL Datasets

Demographic Health

SIS Inpatient Admissicns Education
Births

Outpatient

Deaths Attendances

Welsh Disease and
screening
reqisters

Deprivation

Indices Demographic

service

Nationa! Cornmunity | Emergency Images
Child He=uin Database Dept

% SAIL DATABANK ek
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Clinical and population q;/ohorts

°
Neyrology and Therapy \ Opan access Research
L June 2017, Volume &, lssue 1, pp 57-77 | Cite as & BM) Open Acute kidney injury in the UK: a
Risk of Adverse Outcomes for Older People with z replication cohort study of the variation
across three regional populations

Dementia Prescribed Antipsychotic Medication:
Population Based e-Cohort Study

Simen Sawhney,'* Heather A Robinson,™* Sabine N van der Vieer,™

. Hilda O Hounkpatin 2! Timothy M Scale,®® James A Chass 2° Nigls Paak 27
Authors Authors and affiliations Marks,'? G Davies.™ Paoko F 2 U 24
Ronan A Lyons, ™ Dorothea Nitsch, ™ Paul J ick, ™ Mynke Halbesma,**
Michael Dennis =], Laura Shine, Ann John, Amanda Marchant, Joanna McGregor, Ronan ons, Sinead Brophy Eve MIIer—Hadgas.“ Cominda Black,'? Siman ki
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Open Access | Original Research k
First Online: 04 January 2017 3 . 2
Shares Downloads cirmo
Schizophrenia Research P U b | [ C H ea It h a

Volume 166, Issues 1-3, August 2015, Pages 131- Volume 3_Issue 8, June 2018, Pages e279.6288

ELSEVIER 136 open access

Epilepsia, .

Full-Length Original Research 3 free Access A national population-based e-cohort of
people with psychosis (PsyCymru) linking

Articies

Risk of emergency hospital admission in

= Lt children associated with mental disorders and
Epilepsy and deprivation e stud ; ; ; ;
priepsy p g y prospectively ascertained phenotypically rich alealol fistise i ths hotisehalds an

William O. Pickrell g, Arron S. Lacey, anne C. Demmler, and genetic data to routinely collected electronic birth cohort study

Rhys H. Thomas, Ronan A, Lyons, P ark . Rees, Mike P. Kerr records: Overview, recruitment and linkage Prof Shantinl Paranjoifyy PRO & & &, Annelte Evans MS¢ 4, Amrita
Kefth Lioyd * 5 % B Joanna McGregor » &, Ann Johin = &, Nick Craddock = James Bandyopadhyay BTech =, Prof Daved Fone MD = 5 ¢, Behnaz Schatield PhD 7, Prot

First published: 02 Marc .0rg/10.1111/epi.12942 | Cited by T. Walters ®, David Linden ®. fan Jones . Richard Bental®, Ronan A. Lyons  ® Ann John MD & ¢ Prof Mark A Belits DS *. Prof Ronan A Lyons MD ® = Daniel
Mawd W Fard Lt Wichaat | Mean € Farewell PhD * ©, Sara Jayne Long PhD =

ifatlt@Guwancas |Inivareitu
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GIS exemplar

e Evaluation of natural experiment over 6 years
* Impact of changing exposure on outcomes

e 2.5M people: 1.4M homes: 16K outlets
e GIS density calculations:

 Modelled access by outlet type

e 10 minute walk or drive time

Spatio-temporal interaction gravitymodel

e 13 billion calculations

Changes in walking distance related to admissions from
alcohol related conditions, injury and violent crime

Fone et al. Public’Health Res 2016;4(3).

RS

N

A

NIHR | i Researcy

1 e
; &muﬁffm. . '...'*‘ “gLLANDUDNO w.
B s cmoro B o ‘b‘\ """ ‘
", - :P g \?,
R T ‘:': 5 . .
Y T 1 "
A 'v‘(._:.flgﬁj\.JARFON 5
G o
. “:
o ) -, °
- A
B, i I
SN
P i d
.il L
=) e .o e
- ¥ :
‘
Lt ewl :
e 5 -
- . T
- e ,". e
o et b
\ o .. "
-
e »
% - .
s o” o . LLANDRINDOD .
o . WELLS -
. '\. '.’ ’
.3

TS A .
* CARDIGAN. , '+ . . 4
[T P B

: 0o - . ta 2,
st . . F
.ot = “a -3

R Gae O e
. e s = . S
; e AT oo g BRECON
o ° ! '. = © ‘.‘-::-.:._‘-.'?' * . AT .
\f e Lo : * 8L ABERGAVENNY
ST e et s, e« T MERTHYR.P-XT T v
o P e et T N TYOALY Y L
}‘w = P I T 27 {3 b o T
y Tt T R
X P N R s A X3 ESSE RO
- * - . W
) _,-“'S‘L.é@g‘gg:._; ,.‘iu ‘)%:31;.&- b . cnspsmw
i Y .“: 0 {\ :ﬂ'éw‘mm
Y 5
“"“%R}DGEN% 53
«  Qutlsts e *;t'? -
0 5 10 20 Miles
| e e e e |



Many existing and developing
opportunities

Great presentationsto follow

Questions?

r.a.lyons@Swansea.ac.uk
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