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Roles of informatics in translational medicine

<3t gap in translatio>
Basic Prototype Preclin.
research discovery Devt.
Bioinformatics
Trial design &
simulation tools

Medicinal informatics

2"d gap in
translation

Trial recruitment &
data man. tools
Guideline
Automated .
: . authoring tools
perimentation
Analysis of linked anonymised clinical datasets

HTA: health technology assessment Decision support
HSR: health services research tools for Drs & pts.

Adapted from Cooksey report Chart 7.1, page 105




Evidence predicts <30% outcomes.

Building usefully complex models of health & care
needs a much larger scale of research, ‘in the wild’.

Public Health
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Linked Self-Care:
Weight control
Physical activity...

Primary Care

Nephrology:
Blood pressure focus
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Diabetology:
Glucose focus

Specialist B
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2596 New Evidence from Health Records?
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“@gee Little Data to Recalibrate Big Data

UK Diabetes Prevalence from Different Databases
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Estimated UK Prevalence of Diabetes

1%

Consider the GP annotation

on a diabetes code “DM r/o”

«#=GPRD - diagnostic codes
«#@=GPRD - all codes
“THIN

“»e=Q-research

“H=QOF

Consider Vioxx Ml risk detectable
pre-2005 via text not coded data
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From E. Kontopantelis & T. Doran
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@596 Harnessing Codes for Clinical Trials

Before FARSITE... After FARSITE...

select distinct PatientID, GPPracticeCode from Patients
where DeathDate is null and PatientID in (select distinct

Gend s
PatientID from Patients where Dob<=1991 and PatientID sl o
[ Ethnici . . .
gl = Researchers exploring trial
Smoker © WA (Not Applicabe) feasibility interactively
. @) .
(.c21.",'.C2A.",'.C2D.",'.C2G2','C1021','C109.','C1094','C109 Select
5','C1097','C1099','C109D','C109F','C109G','C109H','C109)", Current Smoker — Ex-Smoker — Never Smoked
'C10F.','C10F4','C10F5','C10F7','C10F9','C10FD','C10FF','C1
OFG','C10FH','C10F)','L1806','X40J5','X40J6','X40Jk','XaELQ’ © Additional Criteria
,'XaFn7','XaFn8','XaFn9','’XaFW!','XSETp','’XU70f','XU71F','X
UKOO','XULXC','XUPHn','XUSbX') and = Include: Has Asthma x
N W E H i AND Asthma ¢’ 00 X
NorthWest EHealth :. AND Asthma attack diagnosis made less than 12 Months ago ¢ 00 X
12CC" D', ,e , - , LI , e Search for ' Diagnoses $ lasthma x
12CL','.12CM',".12CN',".12CP',".12CR',".12CS',".12CT",". 8 otk
12J3',".14A.",".14A3','.14A4' '.14A5','.14A6','.14AD",". Search within term description Asthma attack

14AH',' 14AJ',.14AL',.14AM',.14AN',.14AP',.14AQ", .
14AR',".14H1',.187.",".1110',".113.",.1I5.,".116.",".1J60", .
101.''.2241',.679X','.68B2',".68B6','.6C0.",'.7721',".7722",".
865.','.8651',.8652','.8653','.8654',".
865Z',.B1INZ',.G12.",'.G121',.G122',".G123'",'.G12Z',.G131,

Cardiac asthma
Asthma screening
Intrinsic asthma
Asthma confirmed

Diagnosis made | Less Than %

'G2..,.G21.",.G211',".G212',".G213','.G21Z','.G22.!,'.G221", Add with [ And | And/Or And No A
. . O o O o . O Asthma attack NOS )
.G222''.G223','.G227',".G23.",'.G231",'.G232",'.G233",'.G23 . |

L) L) [N ] L) [} [ ] [N [} 1 ASthma unSpQleled v
4''.G235','.G236','.G2327','.G22.",'.G32.",".G34.",".G4..", .G41. @ Include: Asthma Medications I8
,.G42.','.G420','.G43.",'.G44.",.G440',".G441','.G442','.G443

'.GA44',' GA45', GA46',.GA5. ' .GA51','.GA52','.GA5Z',.G4 ® Exclude: BMI - Overweight €
6.,.G47.''.G48.,'.G49.",.G4zZ.".G5..,'.G51.",.G511",".G52."
,.G527','.G52."'.G6..",'.G61.",".G612",".

Reuse this investment...

AdAd lnslisda Comniamn B | Al Fewrohinrda wssasm
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‘@59 New Laws for Clinical Prediction

0.08
|

Observed UK (SCTS) deaths from cardiac surgery
Expected UK (EuroSCORE | model) deaths from cardiac surgery

0.07
|

0.06
\

In-hospital mortality proportion
0.04 0.05
| |

0.03
\

Note EU Directive 2007/47

0.02
\

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year

From G. Hickey & B. Bridgewater
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6% Service-Science Synergy

Enabling the world’ s largest ‘real

world’ respiratory clinical trial

Clinical Trial:
1 vs. 2 per day dosing 2
adherence (* deprivation

VU
b.
‘ Salford

Lung Study

Salford Royal INHS

NHS Foundation Trust

Clinical Audit:
Depression vs. readmission

Public Health:

Recalibrated deprivation score

“Users who selected the
variables in your basket also
selected these variables and

these models... ”



@ggge COCPIT: Revealing Care Pathways

Input: Linked health record data and clinical guidelines

- Panel Layout —— - Time Filters

u!! Click here to filter results by time period(s) ‘ o,

-1 N i : ‘D\'E}h\Save
/ > e Patient Traversals i
"Positive FAST screen”

e . . M i "Positive FAST screen”= "Brain scan”
_____ = "Brain scan"

- Chart Options 4

Care Pathway: Critical Events
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Output: Pictures of observed care contrasted with expected care:

helping health professionals to identify missed opportunities for
better care and support service improvement

INHS

National Institute for

Health Research
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9% Integrating Patient-reported Data

CarelLoop: Reducing Relapse

in Schizophrenia via Smartphone

web

\ Care Team

CIinTouch MANCHESTER |8
Day 2, Entry 1 of 6

é____________

disagree

@TT—

Mobile Data
Network /
Internet

Views

Alerts

Interventions

SMS/Email

Triggers

Monitoring

Patient

From J. Ainsworth & S. Lewis
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‘@95 Shaping Hypotheses: Atopy

Sensitization Class

8 Allergens

P(Sens’n) Sensitized Sensitized Sensitized Sensitized

in year 1 Age 1 Age 3 Age 5 Age 8 .
Mite

Cat

Dog

Pollen

P(Gain) Egg

W ‘ ‘ ' g

Sens’n MMII”; 4’;’&" o
0 | - B

3 intervals Peanut W, :

Blood Test Blood Test Blood Test Blood Test } ‘
Age 1 Age 3 Age 5 Age 8 e\

Sens’ n state

P(+ skin) P(+ blood)
Sens’ Sens’

] M.

infer.net P(+ skin) P(+ blood)
Model-based machine learning

Not Sens’ Not Sens’




"% Atopy ‘Stratified’

On®,
Important new risk group for asthma discovered

Asthma

Astims exacerbation Perslstent C:rrent
after age 1 wheeze wheeze
0 10 20 30 40 50 0 5 10 0 10 20 0 10 20
Foa T — o— o—i| o—1
Atopic
Atopic, | Lo sy
age 8 = ' Fe—
2 class model
Latent atopic | }e— o—] -o— -o—
vulnerability
= Non-dustmite { N/A —e——| (6= o
T
o2
€35 Dustmite {e—- F—e—— ——— eo—
B o
<5
9o :
£ < Multiple late  {Fe— @] Fo—i eo—
.
2
B . 77 1 24 24
. Multiple early | {1 ¢ ° = —e—> > —e—

From A. Simpson & A. Custovic
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“@e®% Social Machine of Health eResearch

Clab -
- North West e-Health
Local NHS 1 Local NHS 2
Local -
Community Unified local Service multiplying
Integrated health intelligence analyst capacity
Health platform
Record
° Query Un| + NHS 1 Unl + NHS 2
» Dataset e Science leveraging data
» Statistical code aoo Object . sing .
- Report size and heterogeneity

e Slide deck...



Scalable
Healthcare Ql

Linked Self-care

.Scala.ble Clinical Trials Epdotype
Epidemiology Discovery

Sl om0

Informatics Engineering Patient & Public
Training & Methods Science Involvement




“@g% Health eResearch Centre: N. England

Improved Carefor

Patients and Communities m
|, (Service) ;
MRC Council
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North West e-Health
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Success = Informatics releasing patient and public benefit from health records at scale
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“@% Our Collective Vision

“To harness health data for patient
and public benefit by setting the
international standard for the safe and
secure use of electronic patient
records and other population-based
datasets for research purposes”
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D9 Why a Network?

* The Gap in Today’s environment

Today we lack a full longitudinal view of the patient because the data are
distributed across entire health and social care ecosystems

Research activity fragmented
The need for a Multi-disciplinary and multi-partner strategic approach
The need to compete internationally at scale

 Our approach

Collaborative and Inclusive
Link with key players eg EBI, CPRD, UK Biobank

Proportionate governance and Public Engagement to promote privacy and
confidentiality

Harness high performance computing to support patient care

Collect data once use often for quality care, health care system decision
making and research

Be ambitious!
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* Health science

* Methodology and engineering

* Capacity building

* Public engagement and governance
* Industrial innovation



@8@8 Our Ten Key Activities
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1. Collaborative Leadership. 6. Harmonisation (IT/datasets)
2. Research collaboration 7. Internationalisation

3. Public engagement. 8. Industrial Partnerships

4. Governance. 9. Training/ Capacity Building
5. Methods development. 10. Communications

To deliver impact nationally an internationally
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6% Governance

Key Recommendations

* Explain to patients and the public
how the personal information they
collect could be used in de-identified

form for research

The Information Governance Review

* Information governance specialists
should work together to establish a
community of practice

 Accredited safe havens

Published 26t April, 2013



@8%8 Public Engagement Workstream

&

Aims
* To synthesise existing evidence on

citizens attitudes towards sharing
personal data for research.

* To generate new evidence on the
acceptability of different levels of
data sharing under varying
conditions.

 To link the public engagement
activities into the development of
policy, governance and the science.

Judith Stephenson (UCLP),
Cynthia McNerney (Wales)
Mary Tulley (Manchester)
Claudia Pagliari/Sarah
Cunningham-Burley
(Scotland)



O%%g% UK Digital elnfrastructure

Digital infrastructure for
collaborative analysis
across the Centres

Research on a larger
scale.

Shared data handling and

statistical computing
facilities

Expand to involve an
increasing number of new
academic and NHS
partners.
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‘@%  Enabling Datasets

* Enable a larger scale of scientific discovery

 Create a databank of data sources from the
UK and internationally.

e Support data acquisition, integration and
analysis,

* A ssingle metadata portal for the UK biobank’

Network.

* Adding value to an increasing number of . L7z

deeply phenotyped populations, researched [t
seamlessly across the UK.

» NICOR (UCL); ALSPAC (Swansea) EMBL-EBI 3 ©. :
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90% Industry Collaboration

Open innovation
programme

« Within a defined

governance magstim
framework [DETacause koditDofgh?ﬁ“““
. onte. TROSOLWG
- Protects patient oweemy, O T
p r i va cy _ Accelero Digital % LOGICALIS
- Acceptable to the o
NHS ARIOHUNTLEGH — EHEl ===

<|||

- Delivers public and
patient benefit fooed~  [GINEAR

8

solutions
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060 Communications

* Website / inventory of datasets
* Seminars/workshops
* Industry showcases

 Research networking and expertise mining
software tool (Harvard Catalyst)

* Annual Conferences
— August 2013 St Andrews

— July 2014 Manchester
— July 2015 Wales
— July 2016 London e e ey

* International Advisory Board
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