THE UNIVERSITY
of EDINBURGH

Asthma UK Centre
for Applied Research

A Learning Health System
for Asthma

Dr Colin Simpson
Reader in Population Health Sciences

.I’é yo
@ \‘Q‘! Quetyeer1 L\/lary ERISTO{ T ventoronn

' &8 Imperial College
THE UNIVERSITY $UN'VER5'TY Iy L pd 9
of EDINBURGH ¥ or ABERDEEN : ondon



http://www.aukcar.ac.uk/

World Map of the Prevalence of Clinical Asthma
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Asthma in Scotland

in 2011-12

2 1.3m 2 734K

people experienced P % people were diagnosed
symptoms indicative by a physician
of asthma over a lifetime* over a lifetime*

0.4m 0.5m 0.3m

people diagnosed with people diagnosed & treated people diagnosed & treated
symptomatic asthma by a physician by a physician
by a physician (reported by patients)* (reported by GPs)

(reported by patients)*

505 |< GP and Nurse Consultations 5 |& Out of Hours Calls

8k 9k 8k 180

ambulance conveyances A&E episodes of episodes of
(7k to hospital) attendance hospital care intensive care

'E 9 4 p eo p Ie lost their lives to asthma

e Atleast £93M was spent treating asthma

°
Data from national health surveys, primary & secondary care databases .. 2 s
o ECTU ‘F@rr

and administrative databases;
For year 2010-11*

Source
The epidemiology. healthcare and societal burden and costs of asthma in the UK and its member nations: analyses of

standalone and linked national databases: Mukherjee, M., et al; BMC Medicine, 14 (113), Aug 2016,
DOI: 10.1186/512916-016-0657-8
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Number of UK inpatient episodes with
asthma as the primary diagnosis
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What is a Learning Health System?

THE UNIVERSITY
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Analyse - ’ Interpret

data results
Assemble Tailored
data feedback

N

Decision to study quality of
asthma care

Asthma UK Centre
for Applied Research

W W e LeARNING HEALTH SYSTEM SERiE

-

ROUNDTABLE ON VALUE & SCIENCE-DRIVEN HEALTH CARE

ENGINEERING A LEARNING
HEALTHCARE SYSTEM

A Look at the Future
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Current situation

< Blue Afferent path:

Gathering and analysing data
(big/large data)

* High quality analytics — leading to
national stats, high impact papers
and emerging algorithms

* Difficult to judge direct impact on
clinical practice

@ Asthma UK Centre
THE U;'IH\;.IVERSITY for Apphed Research

of EDINBURGH
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Where we want to get to:

° Th e Le a r n i n g H e a |t h SySte m Figure 1.The learning cycle, as described in “Toward Complete & Sustainable Learning

Systems” by Professor Charles Friedman, available at

Completes the big data ?atz:::a:dzi:fr;?;;;c;.edufsitesfdefau\tfﬂ\es;’2014_12_08—Friedman—|0M%2OLHS.pdf
generation and analytics cycle
| Efferent (Red) side Interpret
Feeding back into the system. ceedback
what has been learned e.g. via Analyze

decision support
Implementing change

Develop a continuously Change
. Assemble

operating cycle of health

improvement e.g. for people

with asthma

@ Asthma UK Centre
THE U;'IH\;.IVERSITY for Apphed Research

of EDINBURGH
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Our overall aims

* Build a data feed that enables intelligent analytics to identify
patients at-risk of asthma attack — decision support

* Create visualisation and management support tools
* iteratively improved with input from general practices and
their staff

* Promote positive action in the management of people with asthma
via feedback at various levels

* Education (patient & clinician, behaviour etc.)

@ Asthma UK Centre
THE U;lh\:'“!VERSlTY for Apphed Research

of EDINBURGH
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Visualisation Examples (diabetes)

More Demos

% Share

|d Clear 4 a8 0 Select Bookmark Select Report [ share session  + More

Main BRETLLELGES Length of Stay  Patient Breakdown  Patient Satisfaction
DASHBOARD Q search M
Current Selections

Off Pathways
Patients

% of Patients
on Pathways

On Pathways
Patients

THE UNIVERSITY
of EDINBURGH

Clear Selections

ON/OFF Pathway

OFF ON
Age Group
41-60 5165 6675 76+ Door to first Order Order time to Avg Length of Severity of Correct Primary  Average Cost
Placed (Min) Administration Stay (Days) liiness Discharge
time for Lasix Diagnosis

Gender IMlind
Female Male

ON PATHWAYS 322 10.1 2.67 2.6 100.0 % $18,189.25
DRG Number
MS291 Ms292 MS283

OFF PATHWAYS 90.5 36.2 4.28 N/A 93.8% $28,013.34
DRG Name
Heart Failure & Shock W Cc -
Heart Failure & Shock W Mcc
Heart Failure & Shock W/O Cc/Mcc

10 100%
Attending Prov Name 5 P - S— a0%
Aileen C. Millimaki o — —~ _—=
Nfredla M. Casada il I "\-n/ I “-H-""‘W"—— I —a 0%,
Aracelis K. Ranum P S & B n b I I B B
Aubrey A. Brierly S & oS ol & & o & & o
Basil C. Paoletta ¥ at e o 4 of of P & 4P

Carlita F. Glahn
Charles Dunkirk
Cheyenne C. Liebler
Clifford H. Huxtable
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Visualisation Examples (diabetes)
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Total Patients Encounters Correct Discharge Diag %
Total (Distinct) 91 97

ON PATHWAYS 0 0 0

OFF PATHWAYS 91 97 93.8%
Breakdown by Gender -

Males Females
Total: 44 Total: 47

Off Pathways: 44 Off Pathways: 47

On Pathways: 0 On Pathways: 0

Female

Patient Age Groups -
On Pathways
Off Pathweays

VAV,

Patient Breakdown by Encounters -

1]
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sy BN N EU
41-50 51-659 BE-745 T+

View Multi-Encounter Patients View All Patients

Total Charges -
Patient ID Account ID Admit Date Diagnosis Related Group (DRG) Pathway ® Total Charges
98765432100 @ 12345678994 @ 2/28/2014 @ Heart Failure & Shock W Mcc e OFF %67,082
98765432099 @ 12345678928 © 2/28/2014 @ Heart Failure & Shock W Mcc @ OFF $40 441
98765432008 © 12345678934 & 2/28/2014 © Heart Failure & Shock W Cc e OFF $22,397
98765432097 @ 12345679004  3/1/2014 @ Heart Failure & Shock W Cc @ OFF $12,491
98765432006 © 12345678973  3/1/2014 © Heart Failure & Shock W Mcc e OFF $45,361
987654320095 @ 12345678974©  3/1/2014 @ Heart Failure & Shock W/O Cc/Mec @ OFF $40,369
08765432004 @ 12345678929  3/1/2014 @ Heart Failure & Shock W Cc e OFF $12,343
3/1/2014 © Heart Failure & Shock W Cc @ OFF $28.118
98765432003© 123456789579 37,7014 Heart Failure & Shock W Cc © OFF $28.118
AOTLCADANNT A& ANDACLTONAD M~ DA IMNAA B Lnnct Callioen @ Choaal: VAT ™A - Arc LT
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Farr Institute funded prototype work

* Agree on data to be extracted and data integration
approaches

* Secure ethics/governance permissions (September
2016)

* Recruit 100 practices — (October 2016) and establish
data extraction procedures

* Create appropriate feedback using visualisation tools
and establishing channels to feedback key -

* Create algorithms for identifying asthma attacks for
decision support tool (and how this fits with
workflow)

* Iterate via workshops

Asthma UK Centre
for Applied Research
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Initial Test Design (Farr Prototype)

FARR SAFE HAVEN

Linkage to other health
data e.g. A&E
attendance, ambulance
call out, emergency
hospitalisation

Lear'n.about the value Extract data from 100
proposition — are they used . .
general practices via

e
St B S Albasoft ESCRO/SPIRE

FARR SAFE HAVEN

Analyse data to understand
the landscape e.g. variation
in care - BTS/SIGN

Alpha release of the product
to 100 practices

From workshop create Workshop primary care staff
prototype and patients to understand
visualisations/feedback/d data & unlock benefits
ecision support

Asthma UK Centre

V-
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Other data sources

Atmospheric Pollutant Portal
Explore atmospheric pollutants over the UK as modelled by EMEP4UK

EMEP4UK is an atmospheric-chemistry transport model that simulates the composition of pollutants in the UK's
atmosphere through time. It uses the Weather Reasearch Forecast (WRF) model as its main driver. It is used to
underpin research and develop European policy through the UNECE Convention on Long-range Transboundary Air
Pollution.

Here we present daily data from this model spanning 2001 to 2014 for 12 pollutants for you to explore. Select one ¢
these pollutants below to begin.

Ozone Nitric oxide Nitrogen dioxide Ammonia Nitric acid
Ammonium Sulphate Nitrate particles
Sulphur dioxide : : P P Particles < 2.5um
particles < 2.5pm particles < 2.5um <10pm
Particulate
Particles < 10pm organic matter <
2.5um
‘What is EMEPAUK?
The EMEP4UK model framework consists of 150°W  150°E  90°E
an atmospheric chemistry transport model 135°W - -
(ACTM) which simulates hourly to annual 120°W
average atmospheric composition and 105°W

deposition of various pollutants and the
weather research and forecast model (WRF).
Pollutants simulated include PM;q, PM; 5, 75°W
secondary organic aerosols (SOA), elemental

carbon (EC), secondary inorganic aerosols

(SIA), SO3, NH3, NO,, and Os. Dry and wet 60°W
deposition of pollutants are also calculated by

the model. WRF is used to calculate the

required meteorological input data for the

ACTM.

FTTIN
g,.,w'

THE UNIVE

EMEP4UK operates at horizontal resolutions
of EDINBU

ranging from 50 to 1km by 1km covering the
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Never
Offline.

The Apple Watch is just the start.
How wearable tech W|II change
your life—like it or not
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Possible workshop questions

* Istheidea of a learning health system for asthma of interest to the
practices — any initial thoughts?

e 100 practices recruited (£50 per practice) — interest?

* Workshops — what process easiest for practices? Costs?
e Correct data/variables to look at?

* Ease of use — website vs. vendor feedback

* Decision support tools that exist — good and bad points?

@ Asthma UK Centre
THE U;'lh\;.!vERSlTY for Apphed Research

of EDINBURGH
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Further Details: Colin Simpson
. A @DrColinSimpson
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