Technology to boost care in the
information driven era

Markus Lingman MD, PhD

Adj professor, Chief strategy officer, consulting cardiologist

Halland hospital group

\:3 Region Halland HH VINNOVA

OGSKOLAN
| HALMSTAD



Hur skapar vi nytta (med teknik)?

vard individ

dersokning

Klinisk U
Om'CS”
rontgen

For dig FOr oss alla

Individualiserad
prediktiv
precisionsvard

forskning
innovation
utveckling

HedlthBoards  @iMedHelp WzbMD

Halland — Basta livsplatsen Region Halland | 4



https://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwimlYztn4jfAhUFESwKHbOhCYEQjRx6BAgBEAU&url=https://www.geek.com/tech/amazon-may-take-over-where-toys-r-us-left-off-1745609/&psig=AOvVaw1uTrg6w96F3BHaafPNZoLJ&ust=1544084137065568

Danderyds Sjukhus

# % Nyheter Bilder & Videor & Kontaktpersoner & Dokument

Al:n som lyssnar pa patienten
» Jan 23,2020 07:30 CET

Al:n sakerstaller att patienten far svara pa alla relevanta fragor som galler for just den individen, vilket underlattar for
lakaren att stalla diagnos.

En ny vérldsunik studie fran Danderyds sjukhus underséker om digital anamnes kan goéra
diagnosen sikrare och varden effektivare. Preliminira resultat visar att det 4r sa.

- Al:n sékerstiller att patienten far svara pa alla relevanta fragor som géller fér just den
individen, menar doktoranden Helge Brandberg som ar en av utvecklarna bakom CLEOS,
som det digitala verktyget heter.

Brandberg et al. BMJ open http://dx.doi.org/10.1136/bmjopen-2019-031871



http://dx.doi.org/10.1136/bmjopen-2019-031871

Inte bara patientnara teknik

Individualized Medicine drives data volumes

e Whole-genome and exome sequencing

e Single-cell sequencing Genome

Transcriptome

e Transcriptomics

Proteome

e Proteomics Metabeipme

Microbiome
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Exposome

e Microbiome N
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Imaging

e Physiome

e Exposome

Topol E. Cell 157 mars 2014
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Connected health saves lives —
Integrated management of atrial fibrillation

INTEGRATED AF-MANAGEMENT USUAL CARE
IN PRIMARY CARE vs.

45% REDUCTION ALL-CAUSE MORTALITY

Take home figure ALL-IN trial.

Van den Ries et al. European Heart Journal (2020) 0, 1-9
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Information driven care

Data Driven Management for Healthcare Systems Personalized Precision Medicine for Patients
: I L P : . 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 Who-le-populz?tlon level mterest. -
* Optimize patient level * Prevention, care optimization
compliance
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Information driven Care

Work along the value chain of knowledge

life
health

dumb Handle delusions
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Imprecision medicine --> precision medicine

Imprecision ”group” medicine --> precision healthcare

Markus Lingman proprietary material
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Al debunks us...
results from “cognitive bias”

We over- AND under examine = we investigate the wrong patients...

We use over simplified risk models

We put to much trust in readily accessible information describing stereotypes

’iO(‘(\ Diagnosing Physician Error:
A Machine Learning Approach to Low-Value Health Care

Sendhil Mullainathan, Ziad Obermeyer”
August 2021
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Personalizing!

Triaging

Warning

Summarizing

Automating?

Setting the agendain research

Comment
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Personalized profiles for disease risk
must capture all facets of health

—

Mark McCarthy & Ewan Bimey

Nature |Vol 597 |9 September 2021 |175



NLP for finding patterns in unstructured data
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Informationsbygge ar grannlaga!
Inget far glommas!

Upphandlingskompetens Medicinska behov
Standarder Arbetssatt 6ver granser
Halsoekonomiska modeller Arbetsmiljo
Jamlikhetsperspektiv Etik
Forskningsmaojligheter Anvandarupplevelse
Monitorering av modellen Juridik

Teknologi



Medicinteknik kan bidra till:
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Nagra av vara fokusomraden inom
nyttiggorande av halsodata..

e Prediktioner (fall, inflode, aterinlaggningar etc etc).
e "Demokratisering” av data

e Klimatpaverkan (CO2 etc) modellering

e Patient encounter costing — kostnadsmodell

e PROM/PREM

e Decentraliserad analys

e Test bed Sweden (GMC)/Health data center

o GPT-SW3?

e Service design

e Syntetisering (integritetsbevarande)



Precision medicine as part of

Predictive precision healthcare

In the era of Information driven care
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