DESERT at

Hospital Lillebaelt
Region of Southern Denmar




Agenda

Region of Southern Denmark (RSD) & Hospital Lillebaelt
RSD and SAS’s joint Al journey
Project:

— Background

— Aim/purpose

L CEINE])

PSD Project definition
Solution

— Data flow

— Constraints and requirements
— Code

Thoughts on improvement

- Questions? Write in the chat and the moderator will fit them in, either during presentation or Q&A as appropriate

—> No specific results will be shared
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o Region of Southern Denmark

The Region of Southern Denmark is responsible for running
and administrating the healthcare service in Southern
Denmark.

Responsibilities:
e~
NT * Running the four hospital units in the region and ensuring that patients

eyl ¢ receive timely treatment of the highest quality

Odense
& * Providing a pre-hospital system with supplementary pre-hospital input over
and above the ambulance service

e~
+

*  Working with 800 GPs to provide medical care

& > . * Subsidising medicine and treatment by dentists, physiotherapists,
& chiropodists, chiropractors and psychologists

Tender FO

S
Population: 1,2 million S * Working with GPs and the 22 local authorities to ensure the best possible
Annual budget: 3,4 billion EURO coherence in the patient process for citizens

Hospital Lillebzelt in numbers:

Admitted patients in 2020: Outpatient visits in 2020
* 48.400 hospital admissions ¢ 516.500 visits (excl. x-ray)
* 2,9 bed days e 2.064 daily visits
* 132 admissions per day
Bed capacity in 2020
* 568 beds

Source: https://regionsyddanmark.dk/en
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https://regionsyddanmark.dk/en
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Automating DDKM

(Danish Quality Model) HAIR
(Hospital Acquired Infection Registry)

KKTR
(Clinical Correct Registration)

XX

TOK
2 (Early Detection of Cancer)
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Strategic partnership

Purpose of partnership
- Reuse fantastic data in a trusted research environment (TRE)
- Making better decisions based on data and Analytics

We need new competencies Innovation platform for
and data scientists testing and deploying

Develop best practice in how Al algorithms

to deploy Al solutions in the
organization
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Project DESERT -

A Danish Lighthouse Project

Fast and augmented diagnostics in Acute Departments

Project DESERT trains an artificial
intelligence-based decision
support system to better detect
critical condition in acute patients
and rank probabilities for a range
of frequent life-threatening
conditions based on diagnostic
blood and urine tests

In 2020 the government, Danish Municipalities and Danish
Regions made an investment fund that supports testing of
new technologies in the public sector.

The investment fund supports a number of projects using
artificial intelligence in the public sector. The projects are
also called lighthouse projects with artificial intelligence.

* Read more about the project
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https://digst.dk/digital-transformation/signaturprojekter/

Fast and augmented diagnostics in Acute Departments Project Data:

240 Biomarkers
Medicine

Vitals

ECG

PT Demographic

9. Early and correct
8. Risk assessment of patient diagnostic / treatment
outcomes and diagnostic
suggestions for doctors

1. Patient gets blood test
Outcome data;

diagnosis,
death,
ICU,
sepsis,

2. Shipment of blood .
uncomplicated

samples to laboratory

7. Applying Al
algorithms on data

Diagnostic Expert
Systems Consuming
Health Care Process

in 60 minutes

Price example:

| . | Biomarker pricing
6. Results of analysis sent . between x — xxx dkr.
to SAS Viya Server / ESP 3. Receipt of blood test
If avg. price = 10 dkr.
Then 240 biomarkers
From 9000 patients
= 21.600.000 dkr.

- Not sustainable

5. Blood test analysis
vEL 4. Distribution by Robot

using robots i
g Osas
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Desert Success Criteria

o Reduced
] ) 1, readmission
[PI:IH I(;osszltal stay - ?g number by 20%
,2 day (12%! <30 days)

Reduced use of
o, intensiv r
|3°“"“ t.e sive care
units

Qg
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3 Plan f ducti Desert in clinical practice

:I_ _rianfor production | RCT / prospective validation
architecture, sizing, real-time,

Data collection Building ABT system integrations

9000 patients definitions, feature engineering etc.

+200 biomarkers

Gathering data &
Data quality Developing models
15-20 diagnosis & outcomes
Validation of models

4

Reducing biomarkers to a sustainable sample
Writing scientific articles

2
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Media interest

Akutpatienter kan hurtigere fa den

rette behandling Hurtig diagnosticering med kunstig
Patienten kan endnu hurtigere fa stillst den rette diagnose og undgér ekstra blodprovestik. Det er " illlCllif"CﬂS Sikl.cl. lllll.lig ()‘". l\'()l'l'Ckl
behandling

de forelabige erfaringer af et stort projekt med kunstig intelligens, som Sygehus Lillebaslt er midt
I

12 2001 2021 | Taket: Soren Hygum Hansen

Det stér ofte fkke umiddelbart klart, hvad en patient, der ankommer syg til Akutafdelingen pa Kolding Sygehus, fefler

Symptomeme og smerteme kan page | mange forskelige retninger : -
ke, [y

En praacis diagnose krzever derfor flere undersogelser - og méske ogs4 flere blodprovesvar end ferst forventet. Og siden ¢

efteraret har legeme | den sakaldie zone 2 pa Akutafdelingen i Kolding og p& Akut Visitationsafsnit i Vejle kunnet fa op il v

fem gange flere svar fra &t enkelt blodprovestik, end de har kunnet fa forhen. De mange ekstra svar betyder, at ¢

personalet i flare iffelde hurtigere kan hieelpe patienten, der skal have akut behandiing

- Dt giver os nogle muligheder for hurtigere at kunne still den helt rette diagnose, siger Dorte Patusl Andersen, som er N

afdelingsleege i den medicinske zone pa Akutafdelingen. @\

De mange ekstra blodprovesvar kommer som et led i udrulningen af det store, ambitiose DESERT-projekt, som

sygehuset er midt i. Et projekt, der har faet opmzerksomhed udenfor landets graenser, og hvor Sygehus Lillebaslt i en neer l - . ﬂ A\

fremtid vil bruge kunstig intelligens til at fa et forslag til, hvad en akutpatient med forskellige symptomer kan fejle A g "
o Kunstig Intelligens skal understatte effektiv

En stor hjelp i arbejdet akut diagnosticering

En sadan akutdiagnose krasver flers blodpraveanalysar. Derfor har sygehusat over de senests par &r gjort det muligt at.
femdobl
Kolding (
-Deters
hisper 000 ad0Be
m:{;ﬁ' Supercomputere skal stille lynhurtige orsinkelser i diagnostik af akutte patienter ki : . 8 P i1
e | diagnoser 1en kunstig intelligens ser ud til at kunne bliy == ot e . o J VeJ e
30 1l hely . - p »| at speede processen op. Erfaringen gores| - . i gtigstevar

7 S 3 A X “vor man underseger, hvad brug af kunstig in Sc YA Ve o ; : S tenker stort 05 08l piona / spvene

NYHEDER DINKOMMUNE TIPOS STORKE YD PLA sEvene IR cmssen 11 senisr 2022 BRAOD P

Kundedrevet innovation

atienterne

&r en patient ankommer til en akutafdeling, kan symptomeme pege i ma Wi n 3
Kunstig intelligens: Indlagte patienter kan se
frem til at fa stillet en diagnose i lebet af én time i

kan patienter hurtigere f2 den rigtige behandling \ Vejle

den patienten er diagnosticeret og i behandiing, kan vasre afgorende. E|

Sygehus Lillebaelt forventes at vise, at nar kunstig intelligens prioritere!
i
o)

2t ambitiose projekt som kaldes DESERT er banebrydende og har aller

Event skabte opmzrksomhed hos fond

Sygehus Lillebait i Vejle modtager 8,7 millioner kroner til projekt, der skal tere g
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PSD Project Scope

Goals
Demonstrate that models work well in predicting outcomes

Explore which pieces of information are important for diagnoses and
(importantly) which can be omitted

Demonstrate that deployment of models is feasible
Enable customer to use and expand the modelling & framework
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S Data Integration Studio

Solution (1)
Data Flow
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SAS Visual Analytics



Solution (7)
Modelling Tools

Implementation in SAS Studio (alternative: Model Studio)

Main motivations

Requirements for replicating ABT setups many times (without spending time on
repeating input variables setup)

Requirements for supporting “variable packages” during modelling - logical
groupings of input variables, typically corresponding to data source and data
type (and adding these in a forward stepwise-selection fashion)

Requirement on documentation and traceability of calculations, especially
around cross validation and hyperparameter tuning
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Solution (8)
Approach

Models & metadata stored

One caslib is considered "permanent” while users are allowed to
build models in other caslibs (such as their own “casuser” caslib).

Migration of chosen models to permanent storage only after
selection is done.

A single, central, metadata table "steps” contains links &
metadata about each analysis step done (ABT transformation &

modelling)
Model artifacts stored W

Models (astores)

|II

Scores(from both “submodels” and “overall” model) & outcomes

Performance statistics & graph underpinnings
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riment

Solution (9)
Example
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Solution(10)

Utility macro examples

Macros for handling tables (selected)

storeTable: Macro for maintaining table state (promotion & saving) based on
session a scope table.

Quite useful to avoid repetitive handling of table status

reloadSavedTables: reloads .sashdat files in a caslib into memory if they are not
already present — possibly subsetting to tables with a specified name-prefix.

Babys first CASL program ©

clearCaslib: removes tables (with a name-prefix) from memory and potentially
from backingstore

Dangerous if executed without table prefix!

Good for cleaning up casuser with 100+ tables quickly
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Solution(11)

Metadata macro examples
createMetadataTable: initial datamodel (single table DDL)
createStep: insert row into steps table
updateStep: update an existing step with additional information.
deleteStep(s): removal of one or more steps.

extractPackages: %eneratlon of macro variables containing column names based
on selected variable package names.

copyModel: make a copy of a model across caslibs
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Solution(12)

Modelling macro examples

Experiment: main wrapper macro. Specifies modelling macro to run, including
hypder (aratr;ﬁeter settings and variable packages to test. Creates one step for each
model (set).

buildGBST: example macro for wrapping PROC GRADBOOST.

empiricalProbability: taking a fixed set of cutoffs, use balanced boostrap samples
to estllmate confidence limits on group target-prevalence from the holdout
sample.

variableReduction: functionality to re-estimate a large set of “final models”
removing individual or small groups of inputs (not full packages) in a sequence to
assess the k-fold change in performance. Used to inform the tradeoff between
price and model precision.
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Questions?

Company Confidential — For Internal Use Only
Copyright © SAS Institute Inc. All rights reserved.



