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Both public and private healthcare sectors

Universal health insurance, covers:
* Hospital treatments - '
* General Practice consultations |
* Medication subsidies

* QOther services

State governments operate public hospitals

Hospitals and primary care are at different
stages of EMR adoption (scale and maturity)

Ref: bit.ly/dhospmap )
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32,716 users log into the ieMR system each business day

Average of 4.9 million electronic orders each month

Sign more than 333,956 clinical notes per month

Information is stored in 8,682 back-end data tables (e.g. clinical event table > 8,520 million rows)

Huge storage capacity - database currently sits at 74.8 terabytes + 138 terabytes for scanned
documentation
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Horizons of digital health
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BUILDING DIGITAL FOUNDATIONS:
BETTER CARE FOR INDIVIDUAL PATIENTS

Our workforce builds
digital literacy

Integrating information
and technology

Collecting and
collating

Broadens workflows
to improve care

TRANSFORMING PATIENT CARE:
BETTER CARE FOR GROUPS OF PATIENTS

Intelligent use of data

Transparency to
increase efficiency

Live streaming analytics

Establish links between
data and analytics

REIMAGINING OUR FUTURE: NEW
AND INNOVATIVE MODELS OF CARE

Innovative
workforce

Digital innovation allows
new models of care

Predictive and prescriptive
analytics available

Integrate innovative technology
in the digital platform
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Learning Health System

All data entered during an episode of
care is used to improve the care of
subsequent consumers.
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Medication Safety ir‘ospita

> Medi‘m_ incidents — hi incidence of error
' intervention
» Australian National Sa{ety andmare Standar

»

» Medication Managem

> Electronic medication
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Why Anticoagulants? T b

AUSTRALIA

» ‘Blood-thinning’ drugs

» Used extensively in clinical practice

» High risk medications

» Can cause significant patient harm/death if used inappropriately
» Commonly implicated in adverse events in hospitalised patients

» Therapeutic use requires tight dose control
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Review article

Interventions designed to improve the safety and quality of therapeutic
anticoagulation in an inpatient electronic medical record

Contents lists available at Scienceliimec

International Journal of Medical Informatics

journal homapage: www.elsevier com/locate/|jmedin

PRELIMINARY WORK:
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Systematic Review

Case Report
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Digitising Anticoagulation Therapy B S
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Research Question

“What is the impact of ieMR implementation on

the quality and safety of therapeutic

anticoagulation management and what are the

potential targets for intervention for ieMR
optimisation?”

Retrospective, observational study across 5
hospital sites from a single HHS

1038-bed metropolitan hospital offering
guaternary level care

485-bed hospital offering mix of secondary
and tertiary level care

175-bed metropolitan hospital
172-bed metropolitan hospital

28-bed rural health care hospital

AUSTRALIA

Hospitalised inpatients on therapeutic
anticoagulation 1 year pre- and 1 year post-
ieMR implementation

Four metrics:

Clinician-reported medication incidents
Toxic pathology results

Clinical outcomes — bleeds associated with
anticoagulant use

Heparin-induced thrombocytopenia
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Clinician-reported medication errors

« RISKMAN data

Self-reported anticoagulation clinical error types pre- and post-ieMR

iImplementation
30

Generai anticoaguiant medication incidents

N
(62)8)
o

Mean monthly error rates;
PRE: mean (SD) =15 (6.3)/month vs.

- N A

POST:. mean (SD) =17.8 (12.9)/month;
t(4.3) 0.38, p=0.72
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Toxic pathology results O or v
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<> AUSLAB pathology system
interfaces with QH ieMR

Surrogate markers for toxicity of
UFH (aPTT > 110 secs and >200

secs), warfarin (INR > 3.5 and

>5.5) or LMWH (anti-factor Xa > aPTT >110 secs 21.73 1.36 21.05 2.82 -0.75(15.86),
1.0 IU/mL) e p=0.>
aPTT >200 secs 5.31 0.65 5.03 1.16 -0.73(17.36),
p=0.5
INR >3.5 8.18 1.50 7.67 1.41 -0.85(21.92),
Percentage of total reported p=04
results for each pathology test INR >5.5 0.73 0.24 0.71 0.31 -0_.17(20.75),
p=0.9
Anti-factorXa>1 | 30.37 15.26 24.29 12.77 -1.06(21.34),
p=0.3

Exclusion criteria: aPTT <50
@ seconds, INR < 1.5 and anti-
factor Xa <0.4 IU/mL

14



Bleeds associated with anticoagulant use

\i—:\ Hospital-Acquired Complications (10.2) — ‘haemorrhagic disorder due to circulating anticoagulants’

Hospital Acquired

Complications
(HACs)

Bleeds associated
with anticoagulants
use

PRE-ieMR
implementation
HACs per month

Standard
deviation

POST-ieMR
iImplementation
HACs per month

Standard
deviation

4.4

3.5

T-
statistic
(degrees
of
freedom)
, p-value

-2.6
(21.0),
p=0.01
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Deep Dive — Post ieMR e
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A 20-24 o

> n =87 (started with 93 — excluded 6) 034 i1

o ¥

45 - 49 34

50 - 54 6.9

555159 8.0

60 - 64 8.0
65 - 69 11 12.6
Remstsiy of bleeds AE¥dtiacatayithHimrasgushiaMR = o s
per iREiEsBGOIAHOY pe o s

ge

Male 45 51.7
Female 42 48.3

25 Minimal, 7%

Major 19% Anticoagulant responsible for bleed IV heparin 17 19.5
20 ' SC heparin 10 115
Warfarin 7 8.0
n LMWH 19 21.8
&() DOAC 11 12.6
T 15 Other 1 11
S Combination 22 25.3
I Indication for anticoagulant ACS 16 18.4
3 10 AF 13 14.9
O DVT/PE/embolism 29 233
VTE prophylaxis 14 16.1
5 Warfarin bridging 6 6.9
MVR/AVR 5 5.7
k quiring ical Intra-op (cardiac surgery) 4 4.6
- m Concurrent antiplatelet/s* No 44 50.6
inor, 23% ., . attention, 51%
Comf)\ﬂ”?:ﬁ’lor% LMWH Parin ~ Warfarin Other Yes 43 49.4
Concurrent thrombolytic** No 84 96.6
Yes 3 3.4
Transfusion required No 58 66.7
TIMI score Minimal 7 8.0
Requiring medical attention 44 50.6
Minor 20 23.0
Major 16 18.4
Hospital death associated with bleed No 84 96.6

Yes & 3.4 16



Deep Dive — Post ieMR T brnm
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\i—:\ Hospital-Acquired Complications (10.2) — ‘haemorrhagic disorder due to circulating anticoagulants’

Potential ieMRlgnaanedmeseto improve bleeding
- complications with anticoagulant use
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Heparin-induced thrombocytopenia B e
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= Clinically coded - (D code

— (%)
D69.5 second'?\r,y_ Incidence of heparin induced thrombocytopenia (HITS)
thrc’_mbof:ytOp?n'a In (12 months pre- & 12 months post- ieMR-implementation)
conjunction with Y code 25

Y44.2 ‘adverse drug event
associated with
anticoagulant use’)

1.

0.

Pre-ieMR n = 16 vs.

Count of clinically coded HITS

o [6)] = (6] N
L e—
77—
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O
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2
6
o
Y
Y
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Post-ieMR n =6 SR &

Timeline (months pre- & post- ieMR implementation)
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IPharmacy Supply Comparisons R or i

AAAAAAAAA

Anticoagulant PRE- POST- t-statistic

class iImplementation implementation (degrees of

monthly dose unit freedom)

monthly dose unit

mean/ (standard mean (standard

deviation) Sl

877.5 (186.8) 813.5 (148.2) t(20.9) -0.93 p=0.36
3192.4 (374.8) 3400.8 (371.3) {(22.0) 1.37 p=0.19
6512.9 (845.4) 7860.0 (757.1) {(21.7) 4.11 p=0.0005
8810.5 (1649.3) 8105.1 (1178.9) £(19.9) -1.21 p=0.24
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Further detail:

Austin, J. A., Barras, M. A., Woods, L. S., & Sullivan, C. M. The effect of digitization on the safe

management of anticoagulants. Appl Clin Inform 2022;13(4):845-856
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The Effect of Digitization on the Safe
Management of Anticoagulants

Jodie A. Austin?  Michael A. Barras?3 Leanna S. Woods'#  Clair M. Sullivan’-?

! Centre for Health Services Research, Faculty of Medicine, The 0 i
University of Queensland, Herston, Brisbane, Australia PLDiplinPharm, Centre for

2 2chool of Pharmacy, The University of Queensland, PACE Precinct,
Woolloongabba, Brisbane, Australia

i pharmacy Department, Princess Alexandra Hospital,
Woolloongabba, Erisbane, Australia

4 Digital Health Cooperative Research Centre, Sydney, New South
Wales, Australia

I Metro North Hospital and Health Service, Department of Health,
Queensland Covernment, Herston, Queensland, Australia

Australia (e-mail: j.austin 1@ug.edu.au).

Appl Clin Inform 2022;13:845-856.

AIDH Summit 2022
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Next Steps...

Horizon 2 —

Leveraging the real-time data

Can we create a clinical analytics tool to flag
anticoagulated patients at risk?

Can we integrate such a tool into clinical
workflows?




What does the literature say?

Toward a Learning Health Care System:

A Systematic Review and Evidence-Based
Conceptual Framework for Implementation of
Clinical Analytics in a Digital Hospital

Han Chang Lim"%* Jodie A. Austin’%*  Anton H. van der Vegt®™* Amir Kamel Rahimi®*
Oliver |. Canfell’#3 |ayden Mifsud' Jason D. Pole! Michael A. Barras®” Tobias Hodgson®
Sally Shrapnel®  Clair M. Sullivan'®

VCentre for Health Services Besearch, Faculty of Medicine, The Joefie A, Austin, BFharm,
University of Queensland, Herston, Brisbane, Australia PLDIpClinPharm, Centre for Health Services Research, Faculty of
I Department of Health, eHealth Queensland, Queensland Medicine, The Liniversity of Queensland, Herston, Brishane 4006,
Covemnmant, Brishane., Australia Australia (e-mall: j.austinl@eg.edu.au),

Hnformation Engineering Lab, School of Information Technology and
Electrical Engineering, The Unbversity of Queensland, 5 Lucia,
Brishane, Australia

4 Digital Health Cooperative Research Centre, Australian Government,
Sydney, New South Wales, Australia

S Business Schoal, Fac ulty of Business, Economics and Law, The
University of Queensland, St Lucia, Brishame, Australia

B4chool of Phammacy, Faculty of Health and Behavioural Sciences, The
Universdy of Quesniland, PACE Precinct, Woolloongabba, Brishane,
Haistralia

TPharmacy Department, Princess Alexandra Hospital,
Wosdloongabba, Brebane, Australa

#5chood of Mathematics and Physics. Faculty of Scence. The
University of Queensland, 5t Lucia, Brsbane, Australia

*Department of Health, Metro North Hospital and Health Service,
Queensland Covernment, Herston QLD, Australia

Appl Clin Infarm

THE UNIVERSITY
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n=14
7 previous systematic reviews analysed

71 implementation challenges identified

— Dashboard engineering:
financial/human resourcing costs,
guantity of data, display in real-time

- Re-engineering new models of care:
clinician resistance, clinical
responsibility/disagreement issues

72 methods to overcome challenges
identified

— Prototyping, human-centred design,
multi-disciplinary design panels
Scarcity of clinical outcome assessment

(n=4)

22
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Early medication analytics products Or QuEzsaLAND
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Harnessing the Data

» Human-centred design

approach

» Co-design workshops
with the QH Statewide
Digital Anticoagulation

Working Group

» NASSS framework

PLANMNING

Ethics exemplion

Letter of support {SDACWS)
Prefiminary synthalic daiasel generated

THE UNIVERSITY
OF QUEENSLAND
AUSTRALIA
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GOALS:

~

- Defing end users
Develop a problam statement

ACTIVITIES:

- Inberactive group discussion
red anticipaled and users
Provide example problem
statement @nd reding as a
Qrowp

Yy 7

e

AC

5

Finalise probdam siatement

Priorigise the dashiboard data views
Risview metncs for dashboand
inchusion

Pricmise dJala elements ke
gashboand mciusion

Discuss vsualsationsiayout options

GOALS:

TIVITIES;

Feedback soughd on finalised
probéam slalemen

3 data veews presented 1o group Tor
prioriisation

InlEracive group discussicnirEney
of metrics

Mentimetend voting o prcntise data
eemenks

Sample dashboard layoul

presentaton _/

statement

FOSTWORKSHOP 1 ACTIVITIES:

- Participants 1o upinad
suggesied dashboand meirics
o Microsofl Teams®
Participants 1o refne probdem

'
(/_ CO-DESIGN WORKSHOP 3 \

GOALS:

Gatner feedback on first
dashboard feration

ACTIVITIES:

Demanstration af Tirst
dashboard demonstration
IRl&rachneg group dSCuassn i
gather feedback

7

GOALS:

~

Gather ieedback on sacond
dashboand Beration

Discuss project complextios
Ditscuss fubure nexd steps

ACTIVITIES:

»  Demonstration of second
gashboard demonsiralion
Interackie group discussion b
gather feedback
MASSS-CAT ihenlifed project
complexities and discussed as
2 groug
Next steps outlined 10 the

- P

\

generaied

POST WORKSHOP 2
ACTIVITIES:

Ciata anatysi fnalksed
gyrilhetic datage
Firsl dashboard ferabon

FOSFT WORKSHOP 3
ACTIVITIES:

Data analys) updaled Synihabs
dataset based upon feedback
Second dashbeard fleraton
gEntrated
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NASSS Framework
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NASSS-CAT (SHORT) Identifying complexities in your technology e N oo & ihiass
project s SR
2. TECHNOLOGY

Narm qu&d%qate QQ@@&Q Ekm:ﬁ&tanun Quality and Safety Dashboard o Material propernas

scale-up, spread, and . P

¢ Supply model
sustainability framework e Who owns the tetectusl
rencitthe
THE TECHNOLOGY THE INTENDED ADOPTERS
o
Think about the technology (e.g., a tool or piece of software), and how it might affect care. C/)' D\D Think about who is intended to use the technology and what changes it will bring for them.
Agreg Dizggree Not applicable (g
ar don't know Agree Dizagres Wat applicabie

There are significant uncertainties in what the technology is (e.g., it
hasn't been fully developed yet)

or don't know

There is uncertainty about whether and how patients/citizens will
adopt the technology [if applicable]

There are significant uncertainties in where the technology will
come from (e.g., supply chain issues, substitutability)

There are significant uncertainties about the technology's
performance and dependability (e.g., bugs, crashing, cutting out)

There are significant uncertainties about the technology’s usability
and acceptability (e.g., key people don’t trust the data it provides)

There are significant technical interdependencies

There is uncertainty about whether and how front-line staff will
adopt the technology

There is uncertainty about the implications for people who might
be indirectly affected by the technology

There will be significant changes to individual users’ perceptions of
the technology over the next 3-5 years

SUMMARY: There is significant complexity relating to intended
adopters which is likely to affect the project’s success

Yes

No

The technology is likely to require major changes to organisational
tasks and routines

The technology (and/or the service model it supports) is likely to
change significantly within the next 3-5 years

SUMMARY: The technology has significant complexity which is likely
to affect the project’s success (Centrally maintained via OCCIO or
managed through local HHS data hubs)

Grnnnhngh T, I\/Inylnr H Shaw

T OARUREANIS Ui AN AR
* Interorgansatonal networkng
7. EMBEDDING AND ADAPTATION
OVER TWE
e Scope for adaptation over Smo
o Organisstonal reshence

5, Wherton J, Papoutsi C, Betton V, et al. The NASSS-CAT Tools for

Understanding, Guiding, Monitoring, and Researching Technology Implementation Projects in Health
and Social Care: Protocol for an Evaluation Study in Real-World Settings. JMIR Res Protoc.
2020;9(5):e16861.
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Co-design principles @omkamp, 20089~ =oem

1. Outcomes-focused
2. Inclusive

3. Participative

4. Respectful

5. Adaptive

26



Problem Statement

“Clinicians need a way to be able to view clinical safety
and quality issues surrounding anticoagulant use,

HOWEVER,

Members to date, do not have access to real-time and
historic display of relevant findings and associated risks in
an aggregated manner.”



Harnessing the Data

» State-wide near real-time clinical analytics tool development
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Synthetic Dataset

« Information generated artificially from computer simulations or
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algorithms which does not represent events or objects in the real world
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Harnessing the Data

Therapeutic Anticoagulation Quality & Safety Metrics

Arilicoagulated patients +1 Active anticoagulant order

LMWH & DOACs
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Therapeutic Anticoagulation Quality & Safety Metrics - Historic Display
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Harnessing the Data
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Therapeutic Anticoagulation Quality & Safety Metrics
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Next Steps

°* Move proof-of-concept dashboard . ) TR
Into QH production environment l AT f)

°* Implementation science — NASSS
framework

* Astepped wedge cluster RCT

e Same evidence-based metrics
used in observational study
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Thank you to the team!

Prof Michael Barras
Prof Clair Sullivan

Dr Lee Woods

digital
health

Crc

Dr Jodie Austin facebook.com/uniofgld

Queensland Digital Health Centre
Centre for Health Services Research
Faculty of Medicine
j-austinl@ug.edu.au

Instagram.com/uniofqld
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