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Agenda

The session will be alternated between speakers
and roundtable discussions on the following
key topics:

e [nformation driven care at a glance

e Prerequisites and pitfalls applying advanced
analytics on health data

e Commitment and stakeholders — leadership in
the information driven era
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Information driven care at a glance

Markus Lingman MD, PhD
Adj professor, Chief strategy officer, consulting cardiologist
Halland hospital group, Halmstad University, Sahlgrenska Academy



Face the facts!

"Fewer patients are admitted to the hospital when bed occupancy is high”

"When bed occupancy is high patients are discharged earlier”

"Early discharge drives readmissions”

"The number of hospital beds is tightly connected to bed availability and occupancy”
"Healthcare demand is increasing in general”

"Acute care cannot be altered — hence you can only react”

"If we improve efficiency in scheduled care the pressure on in-hospital care will decrease”



”Data driven...

...care’
...Innovation”
...development”
...patient safety”

Fact based?!
D



Information driven Care

Work along the value chain of knowledge

Altered Patient Iife
behavior value health

dumb Handle delusions

\/

Imprecision medicine --> precision medicine

Imprecision ”group” medicine --> precision healthcare

Markus Lingman proprietary material



From silos to system!

Care process, care chain, care cycle...
En handbok for informationsdriven vard



https://drive.google.com/file/d/1e7ATvD2RaEmrHkKRv5GkdgUD7piCe0eG/view

SHAARP/Patient Encounter Costing (PEC)
Enables Patient Focused, Data Driven Care

Prowders CapaC|ty Cost

Production

Patients |

Clinical

Information driven care

Data Driven Management for Healthcare Systems Personalized Precision Medicine for Patients
Machine Learning-based Al
Opportunity Identification Evidence Based Guidelines Predictive Modeling
« Variability analysis, Benchmarking * ROI Analysis * Monitor implementation at the * Predict healthcare events of
. Systematic vs. issue based « Value Matrices Whgle-populétlon level mterest. -
* Optimize patient level * Prevention, care optimization

compliance




Centre for Information driven Care

Management CMO

Priority group*
Core team

Lead
Administrator

Legal team PEC-skills

Data preparation

o Data analyst
Organization knowledge Data presenter

Project coordinator

Clinicians

R&D Pharma team
HR

*Healthcare director, team lead, other key position
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Actionable data driven insights leading to efficient care chains

Resource utilization intesity

"home

’ Home care Telecare General Ambulance Emergency Inpatient Outpatient
and well practition Department care care
Acut care planning Early discharge Home monitoring
lgnore 4 h goal  Djscharge planning on Video consults
examples Home care Ambulant admission
physicians assessment CDhuU Personalized contacts (as

opposed to programs)




Integrate resource
utilization!

Resource utilization is driven by activities

...across the care chain

Patient Encounter Costing ‘
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Data -> information

CI aSS | C BI Datakdllor g%  Stage B Warehouse B9 Data Marts 9

Do

Data science

Hadoop
No-SQL
Graph database
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Journal of Biomedical Informatics 97 (2019) 103256

Contents lists available at ScienceDirect

Advanced
analytics
to INnCcrease

p reC | S | O n Readmission prediction using deep learning on electronic health records )

Check for
Updates

Journal of Biomedical Informatics

journal homepage: www.elsevier.com/locate/yjbin

Awais Ashfaq™”*, Anita Sant’Anna®, Markus Lingman™‘, Stawomir Nowaczyk®

[]
* Center for Applied Intelligent Systems Research, Halmstad University, Sweden
I b Halland Hospital, Region Halland, Sweden

¢ Institute of Medicine, Dept. of Molecular and Clinical Medicine/Cardiology, Sahlgrenska Academy, University of Gothenburg, Sweden

provision.

Keywords: Unscheduled 30-day readmissions are a hallmark of Congestive Heart Failure (CHF) patients that pose significant
Electronic health records health risks and escalate care cost. In order to reduce readmissions and curb the cost of care, it is important to
Readmission prediction initiate targeted intervention programs for patients at risk of readmission. This requires identifying high-risk
patients at the time of discharge from hospital. Here, using real data from over 7500 CHF patients hospitalized
between 2012 and 2016 in Sweden, we built and tested a deep learning framework to predict 30-day un-
scheduled readmission. We present a cost-sensitive formulation of Long Short-Term Memory (LSTM) neural
network using expert features and contextual embedding of clinical concepts. This study targets key elements of
an Electronic Health Record (EHR) driven prediction model in a single framework: using both expert and ma-
chine derived features, incorporating sequential patterns and addressing the class imbalance problem. We
evaluate the contribution of each element towards prediction performance (ROC-AUC, F1-measure) and cost-
savings. We show that the model with all key elements achieves higher discrimination ability (AUC: 0.77; F1:
0.51; Cost: 22% of maximum possible savings) outperforming the reduced models in at least two evaluation
metrics. Additionally, we present a simple financial analysis to estimate annual savings if targeted interventions
are offered to high risk patients.

Long short-term memory networks
Contextual embeddings




Precision medicine as part of

Predictive precision healthcare

INn the era of Information driven care
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Prerequisites and pitfalls applying
advanced analytics on health data



Challenges with healthcare data

e Access
o European General Data Protection Regulation (GDPR)
o Patientdatalagen

e Quality
o biased

o imbalanced

o missing values, sparse .
) o&

... and more

Quantity
e Multi-modality

e ... and more




What are the opportunities?

Synthetic é Federated
health data y learning




Synthetic health data

e data-driven approaches

e preserves the utility and fidelity of the original real data

S W 5

original data Synthetic data

e Mmaintaining privacy




Building a “virtual” federated data lake

Multiple Network technology for

Single healthcare healthcare Diivacy presenin

system with

SHAARPEC systems with distributed analytics

SHAARPEC ("virtual" data lake)

data model data model

" SHAARPEC

by HallandiaV



Collaboration across organisations

Health Data Center (HDC) gathers the necessary eco system for improved
care delivery.

Academic Life science & Eq UN
research pharma industry

Healthcare
organisations Ry ---2 Ry

HDC includes:

HH = Halmstad University
RH = Region Halland

HV = Hallandia V



http://www.hh.se/hdc

Challenges of Al/Analytics in healthcare




Commitment and stakeholders —
leadership in the information driven era



The questions will make the difference

e Traditional leadership has been based
on opinions and personal experiences

e Modern leadership will be based on
facts and collective experiences

e Leaders are responsible for the
utilization of facts
o Which questions are being asked

o Do we dare to act on fact-based
answers

e Consensus will be based on facts
— not opinions



Keys to fact-based leadership

e Act based on a systematic analysis of our common facts

e Apply leadership and guide the organisation asking
guestions and promoting dialogue

e Define and decide directions rather than goals

e Dare to lead through questions rather than decisions

e Avoid acting on unfounded opinions and emotions

e Facts will kill a lot of darlings — are you prepared to Kkill
yours...
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