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What are we trying to do?
- value is created at point-of-care!

»
|

INVESTIGATION PHASE

»
|

TREATMENT PHASE

, , DIAGNOSTICS . .
Use information to + Chemistry Collect information &
e : i e CONSULTATION
make decision Micro 'Ol ogy document findings - History
* Immuno ogy / « Examination

... « Patholo
Clinicians need =

available, correct &
complete information

CDSS need
machine readable
information

. Radlology

observe test : e
|:> 55555 The cognitive
loop of clinical

care

Patlent

The care team needs information about
who is doing what

Analytics

Adjust the treatment of individual
patients

Update "best practice”

Improve efficiency



The information systems of healthcare suck

- everyone struggles to manage the information and the ICT-systems are not fit
for purpose




We are plagued with good solutions to the wrong

problem

* good solution, wrong problem

Mobile apps
Analytics

Al

Wearables
Enterprise EHR
Cloud

Useless without

good datal!




EHR strategies

Strategy = Monolithic solution Procurement of platform and certain Procurement of platform and
A provider that delivers the platform and the full applications from the same supplier applications from various suppliers
range of applications. The data storage is usually The same provider of the platform and parts of the A provider of the platform with data storage and other
based on the supplier's own standard application portfolio, but where there is an providers of the applications that are integrated into the
open platform as well as self-built applications

opportunity to integrate other providers and self-built
applications to the open platform

App App App App App App App App App App App

Integration (open APIs) Integration (open APIs)

Open platform Open platform

Architecture
App App

Integration

Platform




What drives the need for a digital transformation at
Karolinska?

e Communication

Hospital at home * Remote patient monitoring
« Diagnostics at home

-Omics

Imaging Precision medicine
Decision support

R&D « Secondary use of health data
* Agile development of new solutions




Data architecture - H@H

<Physiological Data/ Text>

& IEEE ..................................................

Advancing Technology

...... :f?:if’.i.°.{.‘i’fffti?.{.'::'t?fff::....E openEHR

for Humanity an d-?
E_ .......... :
IEEE 11073 SDC : . .
o725 || “ro724 Healthcare Professional E-Health Records i Patient demographlcs

* Clinical data
I - Imaging data
« Laboratory data

Endo Camera Endo Pump

P11073-10721 P11073-10720 To be
HF Device ModSpecs extended ...

Device Specializations

IEEE 11073-1010X
Nomenclature

e o .. & el © Pharmacydara
£ E(?j « Billing & financial data
EEE P11073-10700 = e . .
Bo ey Purposs G femote Senmng Device — Telemedicine/consultation ,gppom.tmerlf(tj and scheduling data
ig § Monitoring/Management I peratlona ata

Clinic/online Appointments



The role of openEHR in H@H

Sampled sensor-
data
CDS on all clinical
data

Sensordata
RT monitoring

Alarms

pressure

IMU
(acceleration,
gyroscope)

— Gateway — Event hub W Q
open
o EHR

A

Patient reported data

BLOOD TEST

*messages?
pub-sub?
waveforms?
discrete values?
assessments?



Supporting cancer treatment

Before next

treatment:
- Status?
-Medications?

@ @ o 8
INVESTIGATION TREATMENT PLANNING  TREATMENT FOLLOW-UP
Schedule
app?
Order
Symptom medications?

control

10
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Precision medicine

- clinical decisions based on data collected from many

sources

IVD (NPU)

ijective data collection o express

et individunl s kealth condition

Imaging (DICOM)

11

Expected Hospital Information System -

for Precision Medicine

Current Comprehensive

Hospital Information System
PGHIY
CPOE
EMR
open
GIS

Patient reported data (openEHR/FHIR)

= PGHD - Person Generated Health Data
LIS : Laboratory Infermation System
PACS : Picture Archive and Communication System
CPOE : Computerized Physician Order Entry
EMR : Flectronic Medical Record
B GI5 : Genome Information System

Genomics ("GDR")



Using openEHR for reporting in digital pathology

12

v > S0

Proprietary
form
builder

<«— JSON 4—|

> gerr o

National registers
for cancer patients

openEHR template

A~



The role of openEHR in precision medicine

KAROLINSKA ScilifeLab

Manual or automated
library preparations Rapid sequencing

Automated, secure data processing and QC

Report KAROLINSKA.

v 4

. MIP ., @&® _. Scout c‘

Mutation identification pipeline
e \ open ' —>

I
Dedicated HPC cluster Alignment, variant call, functional Sample specific quality Browser-based data EHR :
for data processing annotation measurement presentation for collaborating U I
physicians :
f ,
phenotype data

13



A lab-VNA, a long-term solution for results
management*

Pharmacology

National patient
overview

metabolic

National patient
Immunology services registries

N Region Stockholm
<D —

\‘I’E‘,’_Ie,;‘ w’ Ext customer EHR

Chemistry

(-
O
-
(O
-
00
Q
4
£

Microbiology

Research
Pathology

14 *POC finished in september K



Health Data Platform

OVERVIEWS PRECISION- QUALITY PRODUCTION
DECISION SUPPORT MEDICINE H@H RESEARCH MANAGEMENT
PROCESS SUPPORT INNOVATION
v b .
) \f) ?
@ o= S

[ Data management (modeling, info security, governance etc) ]

Clinical data Patient reported Operational Waveformdata Images -Omicsdata Production

openEHR  data openEHR data TSDB MMA GDR data
CDR CDR Dem/FHIR EDW

Sci
‘lsv’u\ W’»
RS W
Karolinska
Institutet .
UNWERSIVEQ&!HSM
@ b

15



Everyone wants to be data-driven so what is the

problem?
Data IN: Data OUT:
We should To late!
focus here!

N ™
-]
8 R ‘/\‘
Workflow & Monitoring

A typical data pipeline for analytics
16



The future of healthcare is built on an open platform for

patient-centred health data
- because our patients deserve more
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