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Powering the social
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system with data
and Al

To improve quality and effectiveness of
care

Improve productivity of work

Moving towards more personalised and
preventive healthcare

» Implementing individual-centric,
international data models one out

of seven recommendations
SITrR3a



. PART 1, IN ENGLISH
Programme / Ohjelma

13.00 Welcome and opening words 13.35 European health data network:
Kristo Lehtonen, Director, Fair Data using the OMOP CDM for
Economy, Sitra collaborative studies

Maxim Moinat, Scientific Researcher,
Moderator: Saara Malkamaki, Specialist, Erasmus MC
Sitra

13.55 Questions and comments
13.05 OpenEHR-based software

procurement in Stockholm and 14.05 Break
Gotland region

Erik Sundvall, Information Architect,

Karolinska University Hospital

13.25 Questions and comments

SITIRA



Buying openEHR systems & services
Why & how

openEHR-based software procurement.in region Stockholm and*Getland, coordinated by'Karolinska University Hospital

(+'Swedish"RFIFby seven regions)e

Presented remotely 11th March 2024 at the Sitra webinar
"Unlocking the potential of data.models in the health sector”, Einland

by Erik Sundvall, PhD, MSc
Information Architect @Karolinska University Hospital.
Associated researcher @ Karolinska Insitutet.
Senior adjunct lecturer @ Linkoping University.



Scaling things. Sustainability?

What limits adoption/use?

My researcher journey
@ Patient overviews

(need standardisation of data structure and terminology use - to be possible at all & to
be adopted at scale)

@ Scaling storage solutions

(avoid DBA manual indexing/reinterpretation as a limiting factor)

@ Scaling learning/knowledge

@ Scaling local ecosystem beyond one vendor
- openEHR RESTful vendor neutral app ecosystem needs APIs (2010, before FHIR)

@ Why not used more? Seldom bought!

Research --> Used in practice at healthcare providers?

@ Spread/share knowledge
@ Scaling procurement. Stop buying yesterday's sytems!

How can we push the market/ecosystem in sustainable direction?

6 https://urn.kb.se/resolve?urn=urn:nbn:se:liu:diva-87702 O

Linkdping Studies in Science and Technology. Dissertations. No 1499

Scalability and
Semantic Sustainability
in Electronic Health Record Systems

Erik Sundvall



https://urn.kb.se/resolve?urn=urn:nbn:se:liu:diva-87702

Different...

INTEGRATION STRATEGIES

...enable different procurement strategies

Core system strategy
Mapping/conversion-based strategy
Shared, model-driven strategy ¥



Agree where?

Data capture
(openEHR etc)

e e e o ——— —————

Data transfer
(HL7 FHIR etc.)

Hodwiodxa

_____________________________________________

See presentation Introduction to openEHR, part 1: What & Why” by Silje & Erik
at Vitalis/MIE2023 https://youtu.be/KgXVslsr_Ts?feature=shared&t=774

Data capture
(openEHR etc)

)

system B

poduwiiodxe

Karolinska Institutet — A medical university



https://youtu.be/KgXVsIsr_Ts?feature=shared&t=774

What can conversion/reinterpretaion solve?

Hodwiodxa
poduwiiodxe

Karolinska Institutet — A medical university 16 December 2021 9



Reinterpretation problems, Type I, IT & II1

Example System A System B
Type | ; ; . ; ]
Ace 5B Birth weight: 3300g Body weight: 3,3 kg

Can be done with algoritm/program

Date: 1954-03-13

Tlmepoint: 13 Mar 1954

Type Il

A-->B
Semantic loss and distortion
due to reinterpretations.

Hard, dangerous or impossible with
algorithm/program...

...but often done manually
by medically skilled staff
over and over for each transfer...

B-->A
Missing information
impossible with algorithm/program

Needs surgery at latest: 2018-01-30

Surgery scheduled: 2018-01-20 15:30

Main diaghose*:

323291000119108 | Osteoarthritis of left hip joint]|

Other Diagnosis*:

25343008 | Secondary localized osteoarthrosis of pelvic region|
299308007 | Hip joint painful on movement |

Procedure*:

19954002 | Reconstruction of hip with use of methyl methacrylate|
Surgery type**: Lubinus SP Il

Preferred anesthesia*: 18946005 | Epidural anesthesia |
NEWS2-score at admission: 1

Anesthesia assessment:

- Fitness: can handle light physical exercise

- Cardiovascular: OK

- Lungs: OK

- Throat: OK

- Gastrointestinal*: 16331000 | Heartburn

Surgery date: 2018-01-20

Diagnosis code: M16.7 | Other
secondary coxarthrosis

Surgery code***: NFB49 | Primér total
hoftledsplastik med cement (Primary total
hip arthroplasty with cement)
Anesthesia code***; ZXH50 |
Epiduralanestesi (epidural anestesia)
ASA-classification: ASA | = normal
healthy patient

*) Codes from Snomed CT
**) special kind of hip replacement
with cement
*%¥¥) Codes from the Swedish "KVA”
terminology

Type Il

Reinterpretaion impossible (even for skilled

humans) due to aggregations etc.

Number of cigarettes smoked per week: 6-10
...specified in a system with the options:
0, 1-5, 6-10, 11-15, 16-30, 31-50, 51-100, 101+

Number of cigarettes per week: ?
...Specified in a system with the options:
0, 1-3, 4-7, 8-14, 15-28, 29-69, 70+




Agree on what, where? How wide is the focus of the procurement?

Type Il & Il must Type | can be Type Il & Il must
be solved here solved here be solved here

also solves type | also solves type |

)

Hodwiodxa
poduwiiodxe

__________________________________________________________________________________________

Karolinska Institutet — A medical university 16 December 2021 11



Agree on what, where?

Type Il & Il must
be solved here
also solves type |

Type | can be
solved here

Type Il & Il must
be solved here
also solves type |

E
J|UPT
TEFRV
WXTOPLG

Fax is a common workaround today



Agree on what, where?

Type Il & Il must Type | can be Type Il & Il must
be solved here solved here be solved here
also solves type | also solves type |

=
J|UPT

TEFRV
WXTOPLQ

V
)

Hodwiodxa
poduwiiodx

_________________________________________________________________________________________

Many reinterpretation problems remain even if fax is replaced by PDF sharing...

...but may become less visible

Ll el T —
————_————————————————
e e



Agree where?

Data capture
(openEHR etc)

e e e o ——— —————

Data transfer
(HL7 FHIR etc.)

Hodwiodxa

_____________________________________________

See presentation Introduction to openEHR, part 1: What & Why” by Silje & Erik
at Vitalis/MIE2023 https://youtu.be/KgXVslsr_Ts?feature=shared&t=774

Data capture
(openEHR etc)

)

system B

poduwiiodxe

Karolinska Institutet — A medical university



https://youtu.be/KgXVsIsr_Ts?feature=shared&t=774

Data - how Karolinska views standards in the data life cycle.

Any may be useful for a given purpose, depending on the need and relevant constraints.

Most of the prop rieta ry “Gartner believes that truly effective and sustainable open
. architectures will need a capability for vendor-neutral data
EHR interna l m Od € l S persistence, such as utilizing a common schema or set of
. O e n E H R openEHR archetypes and rules for managing structured and
*, p unstructured data (for example, a VNA, openEHR or IHE XDS

repository in combination with services for trust/consent,
ecosystem governance and oversight, and reuse of data and
processes for secondary purposes, such as research and
population health).

Providing open messaging standards (for example, FHIR, HL7)
Destro for data exchange in specific use cases will only go so far in
y meeting the architectural challenges of digital citizen-centric

m care delivery”
Healthcare Provider CIOs Need to Rally Their Enterprise

Architects Around Citizen-Centric Care Delivery, Gartner 2017

AHL7ZFHIR

All these standards can
be combined with

% OHDSI OMOP etc. SNOMEDCT

healthcare

15 Extended from a slide by Patrik Georgii-Hemming, CMIO at Karolinska University Hospital K



Different...

INTEGRATION STRATEGIES

...enable different procurement strategies

Core system strategy
Mapping/conversion-based strategy
Shared, model-driven strategy ©



1. Core system strategy

Buy the same system, install the same way at all organizations that will share
or exchange information. pretend “there is no system B”

Consequence: Causes vendor dependency and anti-competitive effects at the
level where the strategy is applied. A single system rarely does everything well.

It is a common strategy locally/regionally: Large systems exist, but they are
not comprehensive and thus need to be combined with other strategies
... and then the interoperability problems usually reappear! tﬁ’

Example: A region procures large EHR system + encourages municipalities and
others within the geographic area to use the same system for the information to
be shared.

Stockholm started but cancelled a core system procurement, but now in practice started a
"smaller” core system procurement again.... VGR (Gothenburg etc) and Skane (Malmo etc)
have bought and are now installing Cerner Millenium as a core system.




2. Mapping/conversion based strategy

Translate, where possible (only works for "type 1" differences), from system specific semantics and
structures to a standardized exchange format (message format, API, etc.).

Consequences:

= Reinterpretations increase risk of loss or distortion of information,
Data that is too different may need to be omitted (Sometimes no data may be better than incorrect
data...)

= Can sometimes require health-IT systems to be rebuilt internally to be able to capture and export
required shared data in some agreed form (This can be expensive, time/resource consuming,
and dependent on vendors’ priorities).

It is a common strategy today in national cross-regional information exchanges.

Examples: HL7 v2, HL7 v3 CDA, HL7 FHIR, certain applications of ISO 13606, Swedish national
"service contracts" in the service platform coordinated by SKR/Inera.




3. Shared model-driven strategy

Handle data (semantics and information structure) the same way
within systems using open standardization of the content.

Consequences:

= facilitates vendor independence

limits selection to products that can internally use the open standardized models, or that can be
configured flexibly enough to broadly match the standardized

Used today in the Nordic region in components of several EHR systems (but is rarely a
requirement in procurements). Further development is underway at several suppliers, including open-
source alternatives

Examples: openEHR, HL7 CIMI and some applications of ISO 13606

Region Stockholm might choose this, Karolinska University Hospital has procured and are setting
up an openEHR based system.

Most Swedish regions use or will use Cambio Cosmic that is piece by piece converting modul
(Norwegian DIPS started such a transition several years ago.)




The three integration strategies combined

Not mutually exclusive and can be combined depending on e.g.

= Geographical granularity
(international, national, regional and local)

= Timeframe — gradual changes
(1 year, 5 years, 20 years)

1. Core system strategy 2. Mapping/conversion based strategy
Buy the same system, install the same way st 2l organizations that will share Translate, where possible, from system specific semantics and strectures to &
. . standardized exchange format {message format, AR, sto.).
or exchange information. e e b mes
_ i Consequences:
Consequence: Causes supplier dependency and anti-competitive effects at the *  Reinterpretations increase risk of loss or distortion of information,
lewel where the strategy is applied. A single system rarely does everything well. Data that is too different may need to be omitted (Sometimes no data may be better

than incormrect dats...)

= Can sometimes require health-1T systems to be rebuilt intermally to be able to capturs
and export required shared data in some agreed form (This can be expensive,

... and then the interoperability problems usually reappear! ﬁ time/resource consuming, and dependent on wvendors’ priorities)

Itis a common strategy today in national cross-regional information exchanges.

Examples: HLT w2, HLT w3 CD&, HLT FHIR. cerain applications of 150 13806, Swedish

It is a common strategy locally/regionally: Large systems exist, but they are
not comprehensive and thus need to be combined with other strategies

Example: A region procures large EHR system + encourages municipalities and
others within the geographic area to use the same system for the information to

national "service contracts” in the senvice platform coordinated by SKR/Ingiaesssss- -
be shared. PR & ) . :!'I Ni i R -
xSk kbl concali i corm e procs st VGH oharhagetian 9 T [43 vr : H Ll
Sone Pt wic) R Souchl wnd are now msbeling Cermss RETEUm e W coes e . -
LU 2 L haernnpasnnd TR

Karolinska Institutet — A medical university

3. Shared model-driven strategy

Handle data (semantics and information structure) the same way within systems
using open standardization of the content.

Consequences

= facilitates vendor indepen e e e

= limits selection to product

or that can be configured
Used today in the Mordic re = - weral EHR systems (but is
rarely a requirement in procuie T - v, .80t is undenway at seversl
suppliers, ncluding 0pen-S0UMCE cuciicweae "

open standardized models,
natch the standardized

Examples: openEHR, HLT CIMI and some applications of IS0 13806

. wrminLin Lk

16 December 2021 20



Se¢ s+ Karolinska
2TS5 7 Institutet

Best of Breed

Best of Suite
(Closed Ecosystems)

Best of Breed 2.0
(Open Ecosystems)

Best Best

of of
breed breed

< Y
Data Data
——

Best of suite

No agreed Persistence models Agreed persistence
oersistence designed for single information models
information models vendor (single or

distributed storage)

Source: Martin Grundberg, Cambio, https://www.cambio.se/



https://www.cambio.se/

Best of Breed 2.0 already partially done for medical images (PACS)
etc

Let’s compare!

Karolinska Institutet — A medical university 16 December 2021 22



The way it used to be...

Image data
(X-ray, ultrasonic imaging,
MR, potos etc.)

Structured data

(from EHR forms etc)

Documents
(Scanned, fax, PDF etc)

[llustrations based on images from Better, https://www.better.care/



https://www.better.care/

Then we shared image and document storage...

B B &

A nln]l By, P & O 1A AT \ A TV e A ]

tLLW Structured data

— (from EHR forms etc)
. | =
° 4’ often still not standardised

° “ and thus stuck in
¢ ® each different system

IMAGES DOCUMENTS

lllustrations based on images from Better, https://www.better.care/



https://www.better.care/

A goal

= [ 5% 2 B & & [§ o

O

APPLICATION A APPLICATION B APPLICATION C

o
PaiN
g o openEHR
L -
IMAGES DOCUMENTS STRUCTURED
PACS HL7 / CDA DATA

lllustrations based on images from Better, https://www.better.care/
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https://www.upphandlingsmyndigheten.se/en/about-public-procurement/

Public Procurement - avoids corruption?

Not simpler (not always cheaper)

Too common today:

27

What did others pick (without getting fired)?

The procurement (ir)responsible just
want to finish the procurement project
and go on to new positions/projects...
...but the harder implementation,
integration and maintainance work is
dumped on others istocknoim 3rd/ath attempt now..

Pick your favourite and bend the
procurement requrements to fit it?
[High corruption risk!]

More sustainable:

* Maintaining long term healthty
competition - we want many
experienced suppliers to pick from

Dilemmas - risks to handle/mitigate:
* Encourage new suppliers

VS
Not become alpha testers of
immature products



€uropa.ey,

Variants of EU procurement m.

Doing busine:
* Open procedure B s g
Anyone may submit a full tender. This procedure is used most frequently. i
. ubli .
* Restricted procedure ¢ tendering rules
anyone may ask to participate ... but only those who are pre-selected may submit tenders.
e Bonomora ec Yipaini

* Competitive negotiated procedure

...anyone may ask to participate, but only those who are pre-selected will be invited to submit initial tenders
and to negotiate. (used when negotiations are necessary due to the specific or complicated nature of the
purchase)

* Competitive dialogue
This procedure can be used by a contracting authority with the aim of proposing a method of addressing a
need defined by the contracting authority.

* Innovation partnership

This procedure may be used when there is a need to purchase a good or service that is still unavailable on the = TYpes of public tendering py
market. A number of companies may participate throughout the process. Procedures

* Design contest

This procedure is used to obtain an idea for a design.

EU assistance to Ukraine

Additional tendering techniques ... a contracting authority may:
- sign a framework agreement with one or a number of
companies for tenders requiring recurring purchases

- when using the restricted procedure - authorise the use of the
electronic dynamic purchasing system for making recurring
purchases

- decide that to get the best offer, the final choice of the winner
will be made through an electronic auction

28 https://europa.eu/youreurope/business/selling-in-eu/public-contracts/public-tendering-rules/index_en.htm K


https://europa.eu/youreurope/business/selling-in-eu/public-contracts/public-tendering-rules/index_en.htm

Legal variants of EU procurement

* Open procedure <« Reglon o >ergotiand
Anyone may submit a full tender. This procedure is used most frequently.

* Restricted procedure

anyone may ask to participate ... but only those who are pre-selected may submit tenders.

K/Region Stockholm openEHR
platform procurement 2023-2024

* Competitive negotiated procedure
...anyone may ask to participate, but only those who are pre-selected will be invited to su

Region Stockholm
it initial tenders “traditional” EHR

and to negotiate. (used when negotiations are necessary due to the specific or compli
purchase)

* Competitive dialogue
This procedure can be used by a contracting authority with the aim of prop
need defined by the contracting authority.

* Innovation partnership

This procedure may be used when there is a need to purchase a
market. A number of companies may participate throughout

* Design contest

This procedure is used to obtain an idea for a desig

ng a method of addressing a

od or service that is still unavailable on the
process.

Additional tendering technigdes ... a contracting authority may:
- sign a framework agreement with one or a number of

companies for tenders requiring recurring purchases <=

- when using the restricted procedure - authorize the use of the /

Good for national
cooperation?

electronic dynamic purchasing system for making recurring
purchases

- decide that to get the best offer, the final choice of the winner
will be made through an electronic auction

29 https://europa.eu/youreurope/business/selling-in-eu/public-contracts/public-tendering-rules/index_en.htm
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Region Ostergétland 2020+

Pre-procurement presentations
Requirement referral - round 1
Requirement referral - round 2

Internal reorganisation + covid cancelled the
procurement @

@

All available via

https://discourse.openehr.org/t/swedish-
openehr-procurements-rfis/247

including presentations on YouTube

30
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https://discourse.openehr.org/t/swedish-openehr-procurements-rfis/247
https://discourse.openehr.org/t/swedish-openehr-procurements-rfis/247

2023, seven regions, lel
- Request for information

* Very low legal risks for all parties...

31

.but still consumes

time/resources from all parties

Collaborate to save time/resources
that could be used for important

things!

Questions, responses, youtube-
videos and report/summary

available [
https://discourse.openehr.org/t/th

e-swedish- ooenehr platforms and-

tools-rfi-2023/3840

The Swedish 0

W Communy % B Frocuremenss
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Fl ops EHR 2023 putlic version 2.0.pdf 35 15135 KB} .'l‘an..y :-'-I'JI‘IE..IEIJ. the Swedish VErsion s.'[he..\’;gu';al !

WwLyoutube conmyp)a Ust=PLAWIDREm

" Written "2sponsas from system pIO ders [the o s that allowed it) are attachad to this Conflusnce page:

hitps:/fopens

r.atlazsia 053/ Procurement vofs OpEnEHR.

IRl Spaces resourcag pagas
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https://discourse.openehr.org/t/the-swedish-openehr-platforms-and-tools-rfi-2023/3840
https://discourse.openehr.org/t/the-swedish-openehr-platforms-and-tools-rfi-2023/3840
https://discourse.openehr.org/t/the-swedish-openehr-platforms-and-tools-rfi-2023/3840

GpenEHR Discussion Forums CKM Website Specifications

Current Stockholm/Gotland o sorvicos,consuants) o o oS

|
B openEHR news @ W Community B Frocurcments
+ W Community ®
- erik.sundvall @ SEC membe 54 155ep
I B Tool Support Q
B Implementation Following The Swedish openEHR platforms and tooks RF1 2023 21 by seven Swedish reglons, Karelinska University Hospital is coordinating a
premen procurement for several erganisations active in Region Stockholm and Region Getland. L<ted arganisations basides Kanolinska are:

|

Specifications & Sodersjukhuset AB [208), Sodertdlfe sjukhus AB, Danderyd 5jukhus AB, Tiohundra AB, 5t Erlks Dgonsjukhus, Ambulanssjukvarden |

1 . Open EH R_based SOftware- Wlth SU bcategories: Storstockholm AB [AISAB), Halso- och sjukvirdsforvaltningen (HSF), Stockholms lans sjukvirdsomdde (SLSO), Region Gotland.

Site Feedback

) 1a. Software for Sto rage and man agement Of i= All catagories The official EU-tender call sa_uau.a:-.e at Services - 555515-2023 - TED Tende:

procurement portal: Mercell TendSign # _ Anybody interested in actually responding to the tender should register there (for free) to get

O pe n E H R - b ased d ata (C D R etC) s Tags notifications of changes and responses to questans. The documents will very Likely get updated several times and the coples attached to

the Wikipage hitps://openehr.atlassian. net/wikijspaces/resources/pages 416514052 /Procurement+of vopenEHR-

° 1 b . Software fo r fl n e_g ral n ed access Control ¥ Messages related +systems+and+services = may be out of date and erraneous by the time you read this. Following this forum thread = no guarantee

. . te get all updates, instead subscribe to updates in the portal.
- lc. Software for fast development, publication and I Frameverkageement period is+i+1 s
maintenance of openEHR-based applications Ei';lff*f;fﬁ'?:;‘l.ii?l*_;‘;;‘;:;l:.‘f;i?;;

lectronic Daily 24 that in tumn links to the call at the

S Inbox

~ Channels
1 Estimated total value 154 000 D00 SEK (all areas added togethes, oves the full length of framework agresments)
« 1d. Software Services guee o
" A simplified explanation ef the process and scope follows (it is not necessarily a legally correct description, see the procurement portal for the
Staff

real thing.

1. Software for openEHR content Creation and s

& Bostjan_Lah

T ra.n Sfo rm atl O n 4 sebastian izncu 1 openEHR-based Software. With subcategosies:

& 1a, Software for storage and management of openEHR-based data (CDR etc)
% pabio o 1h. Software for fine-grained access controd

@ 1c Software for fast development, publication and maintenance of openEHR-based applications
8 [oostholslag

H H ® 1d. Software Services
1 . ConSU|t| ng SerVICeS @ johnmeredith 2. Software for openEHR content Creation and Transformation

3. Consulting Services
€ =l

& Asa_Skagerhult, |gbellik, lul... Mote that many actors/providers will likely be interested in responding to only toong or two of the three areas, and thus do not need to bather

https://discourse.openehr. or,q/t/ka rolinska- bout e detalsofthe ctnes sress
StOCkhOIm Drocurement Of dlgltal health Dlatform_ W thomas beale There are several phases (following each other in time)
cdr-tools-services-consultants/4457 .o N——

Activity Timing
1. Deadline for submitting a request to participate | Oktober 2023

Couaboration! Cross_regional question_bank based on 2.kndlng:lﬂlwtatwnstosubmuttendertc-sele:ted MNowember 2023

tender-candidztes.

previous work in Sweden, Germany, Great Britain. B s el on
Wi” be Openly published. 4, Sending the Award Decision January 2024

5, Framewark start February 2024

The first Phase published today, closes October 12, It's purpose is to qualify and reduce number of candidates allowed to make bids for
32 framework agreements. If you pass this you get an invitation {activity 82 above) to submit a framework tender/bid.

When the framework has started (activity #5 above) and any of the organisations behind the agreement (for example Karolinska or
Sodersjukhuset) actually need to buy e.g. platforms, tools or services from any of the three “areas®, every supplier that has won a framewark
agresment for that area gets a chance to bid for that specific (tem in a relatively simple and fast process. Also the requrements, for example for a
consultancy assignment, tool or platform, will be specific for the task at hand which makes the process easier for everybody involved.


https://discourse.openehr.org/t/karolinska-stockholm-procurement-of-digital-health-platform-cdr-tools-services-consultants/4457
https://discourse.openehr.org/t/karolinska-stockholm-procurement-of-digital-health-platform-cdr-tools-services-consultants/4457
https://discourse.openehr.org/t/karolinska-stockholm-procurement-of-digital-health-platform-cdr-tools-services-consultants/4457

Managing lock-in effects - A telephone analaogy

33

Telecom operator (Vodaphone, KPN, ...) 1. openEHR CDR (used via standard APIs) ...and
- Number portability (keep your old phone having control of your own template- and
number when switching) crucial! archetype usage
* Minor capability differences (but sometimes 2. Form/Low-code tools, integration tools,
important, like rural coverage) portals etc*
Operating system (iOS, Android, ...) «  Very limited openEHR standardisation for
. Not as standardised as GSM/3G/4G/5G this now, but SMART on openEHR (draft) and
Important applications some simplified integration formats are
: ) : : available
- Things with very standardised content, like . e
mail clients, can be switched 3. Important ?Pphcat'ons
« App versions for each operating system can * App versions or components for each vendor
be made specific portal/framework can be made
By others, e.g. for commercial apps like Spotify, *  Byothers
Linkedin, ... « By yourself for "Thomegrown” apps
By yourself for "homegrown” apps - Byyou and others in collaboration (e.g. open
By you and others in collaboration (e.g. open source apps)

source apps)

*) Freestanding apps using the CDR via APIs can skip using tools and some
parts of portals/frameworks (#2 above)

K
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Questions? Discussion!

More openEHR details follow
(bonus material, if time allows)



What is openEHR? Formally...

A technology for e-health

— open specifications + clinical models (archetypes and templates)
— software (tools etc.)

...to build information and interoperability solutions for healthcare.

Artefacts of openEHR are produced by
the openEHR community and managed
by openEHR International, a non-profit ..o
organisation established in 2003 |

https://openehr.org/about/what is openehr
EHR = Electronic Health Record = Elektronisk Patientjournal



https://openehr.org/about/what_is_openehr

openEHR modeling toolchain

= b Tumour size and extent
% B Histologic grading
% 1 Local tumour invasion
¥ B Resection margins

Nan-necplastic cellulsr chenges. N

+ B Lobular neoplasia Deseription [+
r nevplasic _\}- . - ic findings seription
% Tt Poget's disease of nipple —] - Breast cancer Attributien [+

¥ b Microcaleification v

— = b DOIS fentures

T

A Categor,
%

¥ Tissue name
4 Location

ysion

= Jeems | invasion troution [

, of imvolvement |
e

esection margin ;

T Description
Bt

openEHR "archetypes”
Clinical data models.

Found in internatioinal repository
https://ckm.openehr.org/ckm/

Maximi-datasets, intended for many
use cases. Multilingual

ode=06b332d672a1afebi810#/designer/repos/arbetsyta-openeh... 1§ = 1= & e

2> C & hitps

ook openehr.arg/desianer/?

sitories  Save

hetype Designer

Eture (opentHR-EHR-COMPOSITION encounter.v1)

|-_'g History

Export  Import

T Clinical description

[ & Body site 4 Values changed |0 s o]o]s]
B B structured body site

Bt Anatomical lacation A |

£ Body site name A
I specific site A
I Laterality Limit to list

= Aspect

" . - Default value

nEHR + export - reload

openEHR “template”
For specific use case, e.g. local,
regional or national.

Free archetype and editing tool at
https://tools.openehr.org/designe
r/

Bfinition Description Analytics Constraints Details Annotations Rm Attributes
f/Diagnosis> datarBody site &0 8 & 2 ref Q atCode 200121
I8 fracture NAME (from: ‘Encounter’)
Oceurrences 0.

B -~ context

B — other_context Typa CODED TEXT o

E
Bl - content
‘ ‘ Free text © External Coded
© O Problem/Diagnesis
8 - data Query ocal terms
X Problem/Diagnosis name A Values changed Name

. Template O
Dynamisk mall brést

— Search

( o context”

T ReportID
‘7 T Status
_ o Start_time
= . Setting

1 Overall test status.
timestamp

T Diagnestic service
category

T Clinical information
provided

T Comment (Ovrig
kommentar kopplad
il diagnosen)

1 »

Show detailed view

O @ Dynamisk mall brast Editor Code Preview o Form Settings m Design Content Interactions
L AnnUAnuns u
- - Add new
©u gstyp () i ) Mi i
A b b " Name Value
Makroskopisk undersokning 00 B 5 U TAGS
= Conditional logic
N add new tag
«© Malifor  (C) Maligna Benigna
preparat preparat DEPENDENCIES =
Information frin remiss/anamnes When

Suturmarkering equals Annat
Preparatréntgen finns

Then
Preparatindikering finns
Om annat valts beskriv suturmarkering har  is shown

Neoadjuvant behandiing

+Otherwise

En sutur kraniellt, tva suturer lateralt

En sutur mot tumdr/sarhala

«© Suturmarkering
When co

Suturmarkering notequals Annat

Then

Om annat valts beskriv
suturmarkering har

Om annat valts beskriv suturmarkering har is hidden

+Othenwise

Fragestalining [ Add new expression ]

CUSTOM SCRIPT 4]

.

+ analyze 230

Maf for

o Maligng o
Preparag - Benigna

f Preparae

ormatior, Tran repy SSanamnes
/anamy

Prens
reparafmntgen finns a
; 8
oad/uvant Lvehand/mg

;umrmarkermg

I
repararrndrkemg finn,
S

Form builder

En s
Ul mop lumo’n’szima"la

m
5
2
=
)
z
5
»
3
5
@
)

”"Form renderer”
Web-component that can b

|

R . Frégesta!/n/ng
included in any webapp. It
displays forms and submits Mgt gt
. e prepar,
validated data to openEHR Perethentnng
Ischamitig

backends via standardized
API.

$

Ay


https://tools.openehr.org/designer/
https://tools.openehr.org/designer/
https://ckm.openehr.org/ckm/

|| darutmall_demoexempel_zD (openEHR-EHR-COMPOSITION. encounterv)

Te m p I a te (ma I I) —> Definition Description Analytics Conctraints Details an
Specifik for ett anvandningsfall. , u - n n — o .
- == atCode at00os.

Kombinerar och konfigurerar flera arketyper.
@ _3brcontent > ABCDE triage » items * C. Cirkulation » items » Blodtryck » data » Ospecificerad handelse » state » 5tallning

A r c h e ty p e S (a rketype r) B @ akutmall_demoexempel_3b NAME (from: 'Vérdtillfalle' -

E - context T:'pr CODED

= - content

F O r m (form u Ié r/gré nssn itt) B € skada NAME (from: Rubrik) © Intemal coded

Cocurrences 0.1

Ateranvindbara dokumentationsménster

B - items
Automatiskt genererat fran template, sedan manuellt justerat , N
= O Problem/Diagnos A [0.7] to [0.7] Code Text
r ABCDE triage . -
B € ABCDE triage NAME (from: ‘Rubrik’) 51000 Stiende
v A Fri luftvig (Airway) B = items at1001 Sittande

B € A Fri luftvig (Airway) NAME (from: ‘Rubrik’)

‘ stridor H st ‘ B - items at1002 Halvliggande
Klinisk beskrivning . @ O Luftvdag A [0.7] fo [0.*] NAME (from: ‘Problem/Diagnos’) at1003 Liggande
@ € B. Andning (Breathing) NAME (from: ‘Rubrik’) 31014 Liggande med
« B. Andning (Breathing) o items
Forekomst = ® Andning Assumed value
H @ pulsoximetri Not set

Andningsfrekvens Smin
N € i i ME (from: 'Rubrik
Regelbundenhet @) Regelbunden () Oregelbunden C. Cirkulation MAME (from: 'Rubrik’)

Andringsciup ([T (e ) (oiow ) (i) N, 7 items Default value
= @ Blodtryck

Klinisk tolkning -

Syresattning, SpO: % B = data value
B "e Ospecificerad handelse Sittande
v C. Cirkulation B - data
Q systoliskt
Blodive Q Diastoliskt
Systoliskt mm[Hg] Kroppsstillning Sittande = - state
Diastoliskt mm[Hg] Milplats (VRS ’:Ir Stallning [ 0.0
™ o B - protocol

% atplts https://tools.openehr.org/

k Pulsfrekvens JSmin .
E @ puls/Hjdrtfrekvens



https://tools.openehr.org/

Exempel pa en "arketyp” fran openEHR

Kliniskt intressanta saker angaende blodtrycksmatning?
"Maximi-tank” istallet for minsta gemensamma namnare.

Det finns metod/formalism/verktyg att fanga och krav i, och forum att diskutera i.

Q systolic E 4mm
{/ Q Diastolic E 4um

Data u‘.Hean Arterial Pressure B
4 E|T Position

_ | \ QPrulse Pressure E
B T confounding factors /

- ) \ T comment E
[E "¢ Exertion }sm-

T cuffsize B
BT Sleep status
|'E= Location [Ele €

Qe / .
H o anyevent — / \ _{ ' T hetnos B

T Mean Arterial Pressure Formula E
[E™ 24 hour average

Elnncl Fressure,,

\§ T Diastolic endpoint [

"Template” (mall) véljer ut & anpassar fran arketyper, exempelvis: % “#Device B -
= inmatning/datafangst
= staller in passande default-varde (kan andras vid behov)

utan pil = falt som inte behovs i just detta exempel/anvandningsfall, syns da ej i formular Se norsk video: https://voutu.be/JW8pBIvdsHO



https://youtu.be/JW8pBJvdsHQ

‘arketyp” fran openEHR

£ o .e .
coded T memeafmea‘w””“’” ~ ta saker angaende blodtrycksmaéatning?
Qpiionsd at ent.) . . .
dividual 2
1 position o 1€ 7 o vlood PIESC t\meafmwd llet for minsta gemensamma namnare.
p o . . .
ctanding 52 ‘%ﬂxp\tﬂn ped or e B E.ure““ﬂ“ﬂ sm/verktyg att fanga och krav i, och forum att diskutera i.
! it = o
. 5itng ST remertl  me of b\gxg?egg‘i;e meﬁriguam angled LT
gaul ~ rning at o {00 _roral it Y of ) w
%", Lying LYY o e mng‘;“‘gn\“ required 1 Optiong)
e » - = \ : 3 C_, »
. ‘f“}‘ﬁg““- \eft \S\d: ;:S‘r"&mﬁ\ coMpres u Diastolic [E - S0l 4y
pregnan® 8T Posit Data ﬂl Mean Arterial Pressure B %o e € ol
= osition - I
ER} Q rulse Pressure B .\ ZZiEdTEXt
Confounding factors \ = Lo LM [The

I| L iy o |
— . | Comment B * Righ2™ [The ot
| : \ o Lo thigh ppy =t 3rm
= "« Exertion State J— _ e thigh 1y e nohe,
T T Cuffsize [E . Leﬂ Ewris . 1t thig
E T Sleep status Elnnd Fressure . Wrist right w

Rjghta EIEftW.'
| .'L |E Lacation |§||'1I — ) Lieftan/gf%f”fgghfi

BQqmit * Finger oL The left 3
o * Toar I'Inge 3 ./'E

- T methos B ! g2e Atagof o the
@ any event ~ Protocol . * Intrz g f o0t g o
Events I

T Mean Arterial Press Within 5p 2l [nvas;
5" 24 hour average >- - g 0 3 3ty Ve me;
TDiastuIic endpoint =

"Template” (mall) véljer ut & anpassar fran arketyper, exempelvis: n‘ “#Device B —
= inmatning/datafangst e Description
. =staller in passande default-varde (kan &ndras vid behov)
utan pil = falt som inte behovs i just detta exempel/anvandningsfall, syns da ej i formular Se norsk video: https://voutu.be/JW8pBIvdsHO



https://youtu.be/JW8pBJvdsHQ
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L. Stillning
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Q Lutning

ATRIA stroke
ATRE Score
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Audiology sped
Auditory brains
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~% Matplats
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O Blood pressure
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O Body mass index
O Body segment area
O Body segment circumference
O Body segment length
O Body surface area
O Body temperature
0 Body weight
f‘f} Boston Bowel Preparation Sc
0 Braden scale
Briganti Risk Score
Bristal stool scale
f:ﬁ Braset Violence Checklist (BY

6 Projects & Incubators hd
@ Mew and Modified Resources hd
o Resource Watchlist hd

" g Strukturerad matplats \

. Metod |-.

T Formel fér medelartirtryck h

T Formel for systoliskt tryck

T Formel for diastoliskt tryck

—

. Diastoliskt effektmitt

" & Utrustning

I

" Extra information

"& Ospecificerad handelse

H 24 timmars blodtrycksmatning

}1—: Protocol

Attribution Fﬁ'

(V]

“-Adapt archetype

"Adoptera” de
arketyper du vill félja
och t.ex. fa inbjudan

till review for.

Q Systoliskt

Q Diastoliskt

Q Medelartirtryck
Q Pulstryck

T Klinisk tolkning
T Kommentar

Concept description | +—— Den lokala m3tningen av artirblodtrycket. . J

Purpase }-:l— Att mEta en individs systemiska arteriella .. ‘

Use [——— AnwvEnds fir att matas alla systemiskt arte... J
Misuse }-::— Ska inte anvindas for intravendst tryck.
Keywords }—:: observationer, matning, blodiryck, vitalte.

Rafarencas }j)— O'Brizn E, Asmar R, Bailin L, =t al. Europ... J

https://ckm.openehr.org/
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AGILITY AND EFFICIENCY?
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R Register

Reminders
Research
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Order sets Trials
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Gare plne \ Compliance
Clinical Chaching
Pathways

| Sharable
Knowledge DS Rules
Knowledge ! P
Management “._ Continuous Education -~ Computerized
—_—— o Guidelines

Towards interoperable and knowledge-based electronic health records using archetype methodology
Rong Chen (PhD thesis), http://urn.kb.se/resolve?urn=urn%3Anbn%3Ase%3Aliu%3Adiva-54822



http://urn.kb.se/resolve?urn=urn%3Anbn%3Ase%3Aliu%3Adiva-54822

Bimodal IT http://blogs.gartner.com/it-glossary/files/2015/01/bimodaltable.png

Think
marathon
runner

Goal Reliability Agility
Value Price for performance Revenue, brand, customer
expernence
Approach Waterfall, V-model, Agile, Kanban,
"high-ceremony |ID"* “low-ceremony |ID""
Governance Plan-driven, approval-based Empirical, continuous,
process-based
Sourcing Enterprise suppliers, Small, new vendors;
long-term deals short-term deals
Talent Good for conventional Good for new and uncertain
processes and projects projects
Culture IT-centric, removed from Business-centric, close
customer to customer
Cycle times Long (months) year™ Short (days, weeks) qonths

Think
sprinter

Health IT organizations & vendors are often slower than Gartners average system examples (perhaps due to complexity, regulations etc?)



http://blogs.gartner.com/it-glossary/files/2015/01/bimodaltable.png

Reliability+Agility? Quality+Speed/Innovation? Bimodal IT (1+2)
Finding suitable abstraction layers and suitable management (people+process)...

Mr Smith’s X i”Stanc e Y instances

time report _
for June Software mani

(an instance)

pulating/using X instances
Rules & data flows

GUIs generating/reading/querying instances

Spreadsheet

template, e.g. XML Schema vy using V+\W
time report
for company X XML Schema X using U+V

f?
(\a\'\o“a\ A .

aa\?)

cnetyP® W (e’
P\(G‘f‘ewpe

Tools, editors...

Rule engines EHR storage system RM+AQL+...

I\

General XML database systems

ditors, processors etc) Specifications, e.qg.:
-Reference Model (RM),

Software Specifications, e.g.: XML, -Archetype Model (AM),

. . -AQL (query language)
q. XML Schema (the "language”),
(e.g. Excel) XPath &XQue(ry guage’) -GDL (decision support lang.)...

General XML Tools (e
Spreadsheet




Actors betting on long term
sustainable, scalable solutions
Educated protestors, willing to
contribute to solutions!

Educated leaders daring to choose
and support sustainable solutions?



"Marathon!”

Mode 2

“Sprinter”, delar
konfigurerbara
av verksamhet,

—
~ -~
—_—

Support y

”

Sys. admin ~
Customer group

Delivery
Release mgmnt.
Programming

Custromer repr.
Investigation
Prioritisation
Pre-study

GUI/client-design
API-design
Database design
Objekt-modelling

Test
~Configuration
Roll-out (during
planned service
"windows”)

Adjusting related

systems (integrations
Statistical reports etc)

Upload to system
(“live” in an active
system)

Test and quality
control
Sometimes: Extra
programming &
optimisations

Find/create
archetypes

Create template
Create form/GUI and

“task planning”
incl. dynamic w/ “low code”

Sometimes: Modify or
create CDS rules

Tech sys. administration
and improvement o0 b
of CDR and tools

Stabil informatik och
teknisk grundplattform




Emily Mailes, EY.- KEYNOTE: The journey from legacy 1O |

: What are the immediate steps? =
1] ' r—

» Right |eadership team

» Shrink the core: create an
adaptable health \T system that
supports frictionless, permlsslomd
data sharing

» Separate data from the
applications that collect, edit and

tfalr P —

display it
Q Adopt a bi-modal operating model

\ %/ stop being at the mercy of big
J wndors

N P
bl ( S
%l skills matter

e ey Jlaborate with peers to
s " courage and seed the

sarketplace

I

\

v still many organizations
choosing ... traditional route and
we know that this will be the last

cohort adopting this... already a

legacy technology... not going to be
what we use in the future"

https://youtu.be/RYTmMMQJFpAc?t=718

Actors betting on long term
sustainable, scalable solutions
Educated protestors...?, willing to
contribute to solutions...”?
Educated leaders daring to

choo§e and support sustainiable
solutions...?



. PART 1, IN ENGLISH
Programme / Ohjelma

13.00 Welcome and opening words 13.35 European health data network:
Kristo Lehtonen, Director, Fair Data using the OMOP CDM for
Economy, Sitra collaborative studies

Maxim Moinat, Scientific Researcher,
Moderator: Saara Malkamaki, Specialist, Erasmus MC
Sitra

13.55 Questions and comments
13.05 OpenEHR-based software

procurement in Stockholm and 14.05 Break
Gotland region

Erik Sundvall, Information Architect,

Karolinska University Hospital

13.25 Questions and comments

SITIRA
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EHDEN

EUROPEAN HEALTH DATA & EVIDENCE NETWORK

\

A EUROPEAN HEALTH DATA NETWORK: USING THE OMOP CDM FOR COLLABORATIVE STUDIES

Health
- Data
+~Science

niversitaigMedisch Centrum Rotterdam
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CEIELE
evidence

How can we generate reliable evidence at a large
scale, i.e. on many data sources in Europe for many
research questions?

EEEEEEEEEEEEENEEEENEEEEEEEEEEEENENEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEEEEEEN Erasmus MC



Analytical method The structure...

FOE) P e () @ e
@3 O O

The language...

110V, 120V, 127V, 220V, 230V, 204V, ...




DARWIN ™1
EHDEN EUANT

EUROPEAN HEALTH DATA & EVIDENCE NETWORK

¥ OHDSI

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS

www.ohdsi.org www.ehden.eu www.darwin-eu.org

Reliable
evidence

Patient-level data in

Patient-
level data

source
system/schema

in CDM
)

EEEEEEEEEEEEENEEEENEEEEEEEEEEEENENEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEEEEEEN EraE"mUSMC
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Standardized health system data Standardized metadata

Person
Observation_period J CDM_source
Location
Visit_occurrence 7 Metadata
\ Location_history
> Visit_detail
Care_site

Standardized vocabularies

Condition_occurrence

Provider

OHDSI Vocabularies

Drug_exposure

Standardized derived elements

>
\) Procedure occurrence
\\) . Condition_era
\\\) Device_exposure Py

o
LWL e

Drug_era

Measurement

Dose_era

gassnvealion =n

Note

Standardized clinical data

> Note_NLP

Cohort kS Froceilre

Cohort=definition

Survey_conduct

» "; %)
Observation Standardized health economics Coiicitron
Specimen Cost A8 e
Device
Fact_relationship Payer_plan_period

https://ohdsi.github.io/CommonDataModel/




Clinical characterization

Natural history: How many have diabetes, what proportion
takes metformin?

Quality improvement: What proportion of patients

with diabetes experience complications? l l H

. . . sl IS
Population-level effect estimation ,, | L4

. : : : : Condions Ry vy %

Safety surveillance: Does metformin cause lactic acidosis? rugs O 0 U 6

Comparative effectiveness: Does metformin cause lactic =~ "= & O v - 0@

acidosis more than glyburide? ' !

Person: time

Patlent-level predICtlon ) Baseline time ; Follow-up time

Precision medicine: Given everything you know about me,

now | started using metformin, what is the chance | will get

lactic acidosis?

Disease interception: Given everything you know about

me, what is the chance | will develop diabetes?

Erasmus MC



(=

United
States:
CCAE
Claims
N =572,637
Treated 85.5%

=\

United
States:
Medicaid
Claims
N =127,803
Treated 66.8%

(=

United
States:
Medicare
Claims
N =48,544
Treated 79.0%

N = 44,983

Treated

J
E;\
J

Treated 92.7%

J

("

Netherlands:
IPCI
EHR, GP
N =10,793
Treated 84.8%

LY

Vo

T
South Korea:
AUSOM
EHR, Hospital
N =2,579
Treated 82.9%

/

LABA & LAMA
&ICS

Systemic steroids
acute burst

Untreated

I

Treatment Patterns across countries

Markus, A. F., Verhamme, K. M., Kors, J. A,, Rijnbeek, P. R. (2022). TreatmentPatterns: An R package to facilitate the standardized development and analysis of treatment patterns across
disease domains. Computer Methods and Programs in Biomedicine.

Pathways Results

About

Databases

Characterization

Sunburst plots

Sankey diagram

Treated patients

Duration eras

Step up/down

Viewer

® Compare databases

@ Compare study populations

@ Compare over time

Database
B AUSOM
B CCAE
B CPRD
B EHIF
¥ IPCI
¥ MDCD
@ MDCR
B SIDIAP

Treatment Pathways

IPCI (N =10793, Treated % = 84.8)

MDCD (N = 127803, Treated % = 66.8)

Interactive web-application

Xanthines

Eras_mus MC
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Observational Health Data Sciences and
Informatics (OHDSI)

www.ohdsi.orqg

3,758 collaborators
» 83 countries
« 21 time zones

6 continents
EEEEEEEEEEERI * 1 community ! } Erasmus MC
EEEEEEEEEEENI - ) 2 afvay
owpsiorg _QUr Journey’ https://www.ohdsi.org/wp-content/uploads/2023/11/OHDSI-Book2023.pdf



http://www.ohdsi.org/
https://www.ohdsi.org/wp-content/uploads/2023/11/OHDSI-Book2023.pdf

OHDSI Publications & Cumulative Citations

15k
——
100
w0
s :
w80 w0k 2
E 5]
a 60 s
-
° CoOLLABORATIVE ACTIVITIES CoLLABORATIVE ACTIVITIES
w
2 40 . Our workgroups hold meetings, share files, chat asynchronously and more in the OHDS!
l:El OHDSI Worklng Groups Microsoft Teams environment. ( borator an request a to any workg p through
= 20 [ — OHDSI’s central mission is to improve health by empowering a community an online form available on both OHDSl.org and our main OHDSI Microsoft Teams environment.
- - - to collaboratively generate the evidence that promotes better health y OHDSI A Oncology . -4 =
i Patient-Generated
o — decisions and better care. We work towards that goal in 'lhe areas of data Steering Committee P Health Data
2012 2014 2016 2018 2020 standards, methodological research, open-source analytics development, Covent Paricipants: 28 St S usrent Paricipants: 78
Year and clinical applications. N\ Lead: Patrick Ryan Va r's Lead: Seng Chan You Va
Our 27 Working Groups present opportunities for all communi
- ko e p PP £ 4 3 ty - Pharmacovigilance Phenotype / Population-Level
members to find a home for their talents and passions, and make meaningful Evidence Investigation | |Development & Evaluation Effect Estimation
contributions. We are always looking for new collaborators. i a - E:,;:“Mmﬁ;:.
See an area where you want to contribute? Please Join The Journey! hy e Fich Boycs, Eica Vo .| Leads: GowthamRao N\ Marc Suchard 7
7 ATLAS N\ 7 Clinical Trials ' / Common Data Model /" Ppatient-Level Psychiatry N Registry \
Current Participants: 56 Current Participants: 111 Current Participants: 261 Prediction Current Participants: 66 (formerly UK Biobank)
Lead: Anthony Sena Leads: Mike Hamid, Lin Zhen Lead: Clair Blacketer mn’*“: 164 Lead: Shipa Ratwani Current Participants: 57
OHDSI Community scaled up fast in 3 & £ D ————{ - —
7  DataQuality N ¢/  EaryStage > /  Educaton ~  Vaccine Safety ' / Vaccine Vocabulary > ~ Women of OHDSI
- - Dashboard Development Researchers Current Participants: 31 Current Particpants: 28 Current Participants: 36 Current Participants: 97
number of publications an oo | [ G| | I et s o
N leaCarBaceer [~ NI Rcsswmens 7 N\ r N\ r F N\ r
</ Electronic Health > ~  Geographic ' HADES N ( :
distinct co-authors (2000+) B (..o o OHDSI Regional Chapters
Current Participants: 58 Data-to-Evidence Suite) An OHDSI regional chapter represents a group of OHDSI collaborators located in a geographic
:;"mm Leads: Robert Miller, Current Participants: 120 area who wish to hold local networking events and ings to p ific to
) TR 7 N\ wowewsams < N ised Merin Schvenie [ their geographic location.
~  HealthEquity '~ [/ LatinAmerica  / Medical Devices Africa Australia China Europe
Current Participants: 87 Current Participants: 15 Current Participants: 52 Current Participants: 17 Current Participants: 36 Current Participants: 163 Current Participants: 135
Clive Collaboration In WOrkKing Lot e Gy poioressh porstivuaqretn e ren e [l st
. N\ r Y il A 6
groups and 8 regional chapters /R anginge \y (/GRS Asaciic )/ GHBSTABRG .
Processing (APAC) Steering Committee Current Particpants: 10 ont Participas
Current Participants: 228 Current Participants: 46 Current Participants: 29 Lead: Tatsuo H s Lead: Jason Hsu
1 $ Lead: Hua Xu P L Lead: Mui Van Zanat Pl Lead: Mui Van Zandt A
OHDSLorg 20 OHDSl.org

EEEEEEEEEEEEENEEEENEEEEEEEEEEEENENEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEEEEEEN Erasmus MC

https://www.ohdsi.org/wp-content/uploads/2022/01/Welcome-to-OHDSI-2022.pdf
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| EUROPEAN OHDSI
SYMPOSIUM

EUROPE

"Full Steam fihead!!” SENPAENYRA

Pu-
3 days

350 attendees
» plenary sessions
O rapid fire presentations

national nodes

Thank you for your support!
rasmus ODYS3Es

...........

PROMPTLY @ IOMZD
WEMTG 5. (Gl LYNXCARE

Erasmus MC éHealth

/"'ifi'i“"ﬁ Jiand =IQVIA
2= QAT I "' @ cconcoricann FHOHDSI  @EerinEN



National Nodes

* Belgium

* Estonia

* Germany

* Greece

* lIsrael

* ltaly

* Luxemburg
* Netherlands
* Norway

* Portugal

* Spain

* United Kingdom




EHDEN: ViSioN AND MIsSION

: EHDEN

EUROPEAN HEALTH DATA & EVIDENCE NETWORK

The European Health Data & Evidence Network (EHDEN) aspires to be the
trusted observational research ecosystem to enable better health decisions,
outcomes and care

Our mission is to provide a new paradigm for the discovery and analysis of
health data in Europe, by building a large-scale, federated network of data
sources standardised to a common data model

EEEEEEEEEEEENI Era_smusMC
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EHDEN IMI CONSORTIUM
-

Start date: 1 Nov 2018

End date: 30-Apr2624
October 2024

Duration: 66 months

23 partners

Almost €29 million

i = [l efpia B OHDSI

EFPIA Lead

Universities, public bodies and research organisations

Academic
coordinator

universidade
de aveiro

................................

Uppsala
Monitoring
Centre

0 UL.?(
49’54..\00(
NICE 2 I 2
Z g
National Institute for %;, e &
Health and Care Excellence ITas Tpgsb

SME & Mid-sized companies

W QA\TQ Ir?v?clﬁzstljr\lg
i The Hyve

SYNAPSE©®

RESEARCH MANAGEMENT PARTNER!

Non-profit organisations

c

N

Q

=

wn

wn

D

-
>

am<>wm
m
2

nnnnnnnnnnnnnnnnnnnnnnn

obbvie

~

s) q

m Boehringer AstraZeneca/}
Iiflv Ingelheim

* y——
ch Uy NOVARTIS rasmus MC
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EHDEN Is ABOUT ...

y

HARMONISATION

Harmonise more than 100 million

anonymised health records to the OMOP
common data model

OUTCOMES

Enabling outcomes driven healthcare at a
European level

aw [l efpra pam OIS

FEDERATION

Creation of an EU-wide architecture for
federated analyses of real world data

COMMUNITY

Establish a self-sustaining open science

collaboration in Europe, supporting
academia, industry, regulators, payers,
government, NGOs and others

EDUCATION

The establishment of an EHDEN Academy,
webinars and face-to-face training sessions
to train all stakeholders

s MC
2 afn)
65



@ A SUSTAINABLE ECOSYSTEM: CALL PROCESS OVERVIEW

y

Data sources

LI

~
[ﬂ@
® o B

Supporting SMEs

3l efpia P OHDSI

Open calls

Tailored for project
objectives and
sustainability

Open calls

Focusing on SMEs
able to support
mapping and
sustainability

Grant awarding

Evaluated via a pre-
defined set of criteria
by the Data source
prioritisation
committee

Training & Certification

SME certification
committee prioritizes
SMEs for training and

certification

choose the SME from

harmonisation fund

Harmonisation fund

\e
B
=

Mapping

Data sources can

the pool of EHDEN
certified SMEs
Source

Data
Evaluation

-

Share of
Mapping
Process

SMEs are paid via
grants from the

Mapping
Cycle

Payments are
milestone based

«

Mapped data sources are encouraged to be
active members of the EHDEN community,
participating in research studies.

Erasmus MC
<f’/<€2 Wf"“’ﬁ



(i) CURRENT EHDEN DATA PARTNERS
y

ttps://www.ehden.eu/datapartners/
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the # of data partners in that country (darker = more)

@ Awarded applications (n=187)
Applications (n=563)

Spain

Italy

UK

Belgium
Portugal
Germany
The Netherlands
France
Finland
Croatia
Hungary
Greece
Serbia
Turkey
Sweden
Switzerland
Czech Republic
Israel
Norway
Denmark
Bulgaria
Ukraine
Montenegro
Luxembourg
Ireland
Estonia
Georgia

Bosnia Herzegovina

Austria
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# of Data partners

____________ (.. k/@—’"'ﬂ“’")


https://www.ehden.eu/datapartners/

CERTIFIED SMALL TO MEEDIUM-SIZED ENTERPRISES

https://www.ehden.eu/business-directory/ Q Certified SMEs (n=64)
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UK

Spain

Italy

France
Greece
Belgium
Portugal
Hungary
Germany
The Netherlands
Switzerland
Finland
Estonia
Ukraine
Sweden
Serbia
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Luxembourg
Ireland
Denmark
Czech Republic
Austria
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https://www.ehden.eu/business-directory/

EHDEN Is ABOUT ...
S

FEDERATION

Creation of an EU-wide architecture for
federated analyses of real world data

HARMONISATION

Harmonise more than 100 million
anonymised health records to the OMOP
common data model

COMMUNITY

Establish a self-sustaining open science
collaboration in Europe, supporting
academia, industry, regulators, payers,
government, NGOs and others

OUTCOMES

Enabling outcomes driven healthcare at a
European level

EDUCATION
The establishment of an EHDEN Academy,
webinars and face-to-face training sessions
to train all stakeholders

E I EEEEER s MC
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y

EVIDENCE GENERATION

In addition to the originally planned studies, the study planning and execution (evidence generation) work has increased this year after the approval of the new
task (T1.8). An Evidence Generation Task Force was created to evaluate internal proposals for new studies.

29 requests were received and a methodology created to prioritise the 4 studies for execution. WP1 is co-leading or supporting the planning and
execution of these 4 additional studies with the use of the Evidence Generation Fund

Characterisation of Heavy
Menstrual Bleeding

This is a study led by Bayer, WP1
co-lead, aiming to describe the
presentation of heavy menstrual
bleeding. Bayer has led the design
of the study and the selection
of suitable Data Partners within
the EHDEN network. UOXF is
helping with the liaison with the
selected data partners, and with
the planning of analyses and
dissemination activities.

Expansion of the CDM with a
pregnancy extension table

Led by one of the EHDEN Data
Partners (SIDIAP), this study
has resulted in the creation of
an extension table to enable
future studies on pregnancy and
neonatal epidemiology.Currently,
SIDIAP, UOXF and an additional
EHDEN DP (University of Oslo) are
testing the resulting table in some
of the existing datasets. This study
should be completed during the
first half of 2023.

Extrapolation of survival
data for Health Technology
Assessments

Led by NICE and UOXF and in
close collaboration with WP2,
tools have been developed for
the extrapolation of survival data
for several cancers. More detail is
provided as part of WP2 activities.

Long COVID

Led by UOXF, this study is describing
the different presentations of
persistent COVID amongst patients
diagnosed in the community and
in hospital settings. Phenotypes
have been developed for all 25 key
symptoms identified in the WHO
definition oflong COVID, and for key
sequelae/complications including
thromboembolic events. The study
is currently being conducted at
three EHDEN Data Partners, and will
be rolled out by invitation to many
others during Q1 and will conclude
in the form of a Study-A-Thon in Q2
2023.

[ e

EHDEN Year 4 report: https://www.ehden.eu/wp-content/uploads/2023/05/Year-4-partner-report final.pdf



https://www.ehden.eu/wp-content/uploads/2023/05/Year-4-partner-report_final.pdf

Students

Hmi-5

M 6-10

W 11-20
20-50
>50
N/A

EHDEN ACADEMY

The EHDEN Academy has grown to be a significant educational and
collaborative resource for EHDEN, OHDSI and the global community with

regard to training and upskilling.

At the end of the fourth year, over 3,500 users from 70 countries have
started their learning journey in the Academy.

7= EHDEN Academy

With 17 courses currently available, the Academy continues
to update its curriculum and number of expert trainers, with
specific focus on more HTA and regulatory science trainings planned for
launch in year five.

academy.ehden.eu

Courses v Home About v

JOIN THE JOURNEY

Work via Modules Developed by International

Experts

EHDEN Academy is now used in 100 countries with 4,400 enrollees worldwide since launch!

Learning for Anyone, Anywhere

Q =

Tool Ecosystem Meet Like-minded People Join the Journe: y Connect with Experts

Erasmus MC
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EHDEN Is ABOUT ...
S

FEDERATION

Creation of an EU-wide architecture for
federated analyses of real world data

HARMONISATION

Harmonise more than 100 million
anonymised health records to the OMOP
common data model

COMMUNITY

Establish a self-sustaining open science
collaboration in Europe, supporting
academia, industry, regulators, payers,
government, NGOs and others

OUTCOMES EDUCATION

Enabling outcomes driven healthcare at a

European level The establishment of an EHDEN Academy,

webinars and face-to-face training sessions
to train all stakeholders

E I EEEEER s MC
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(i) EHDEN PORTAL
y

EHDEN PORTAL

The EHDEN technical framework comprises the = The EHDEN Portal has been publicily released on its launch, more than 500 active
entire set of technical constructs, i.e. applications  June 24th 2022, making it available to the wider have been registered and more than
and their interoperability, including security setup =~ community. Currently, it provides metadata of 80 new users have visited the Portal.
within the context of the IMI EHDEN Project. healthcare databases in the database catalogue

and data exports based on full conversion into the
OMOP CDM from 64 Data Partners that are available
in the network dashboard.

é Welcome to the EHDEN Portal Network Dashboard
The Euopean Hoalth Data & Evidence Netwark (EHDEN) project aspins 10 be the trusted observational research scosystem 10 enabie better
health decisions, OUCOmes and care 1ts Mussion is 10 provide & New paradigm for the discovery and analysis of health data i Eurcee, by Country Fier 0 Dutabess Type Fltw o Data Source Fivar [
buiding a large-scae, fed of data sources 10 the OMOP common data medet 2 = 3
The EHDEN Portal provides an entry point to the growing kst of tools n our Of these toois, Databy

Dashxards ) and FHOEN Acadery are avadable for general ute, whike Arachne, Atiss and the Service Desk are 33l In development and only

O Donegmes  Doutomims  Duabwvreis  Oouvamen dut cre opt o

wrailatle 10 EHDEN Consortium members. Ciick on th icons below fee more information. Your feedback fs highly apgreciated —

Countiies [+) Data Sewmcen ° Putionty o Cataasce Tppe: [ ]
- .- L Lo ' »
EHDEN 1w 64 153M
] o = @ ¢
= = (e g
i v o s cory e 8 s e o s e A ey
Database Catalogue Network Dashboards EHDEN Academny
Frovides metacats on the databases in the Enables the companson of OMOP COM Qur free. online and publicly avalable leaming Patserts by Country © i Dstetase Types per Country 9

EMDEN data network dumbases platform

! EII :_3 =
s ®@ 9 h =

e e ———— .
VRS U P RARTRTRR NN ANAY == = !
Publications ARACHNE ATLAS Service Desk ~ N - i : =
i i vt B s R i a PRI R I IRV
pubications of FHDEN
Kb ® {
E B EEEEER SMC

- § -
e ™, | Innovative:

i = [l efpia B O HIEREN Year 4 report: https://www.ehden.eu/wp-content/uploads/2023/05/ Year-4-partner-report_final.pdf
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(i5) EHDEN PORTAL — CATALOGUE OF MIETADATA

y
«

M. Moinat

A HOME

S CATALOGUE

m DASHBOARD
ACADEMY
EHDEN
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AND WE ARE NOT DONE YET!
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. PART 1, IN ENGLISH
Programme / Ohjelma

13.00 Welcome and opening words 13.35 European health data network:
Kristo Lehtonen, Director, Fair Data using the OMOP CDM for
Economy, Sitra collaborative studies

Maxim Moinat, Scientific Researcher,
Moderator: Saara Malkamaki, Specialist, Erasmus MC
Sitra

13.55 Questions and comments
13.05 OpenEHR-based software

procurement in Stockholm and 14.05 Break
Gotland region

Erik Sundvall, Information Architect,

Karolinska University Hospital

13.25 Questions and comments

SITIRA



. PART 1, IN ENGLISH
Programme / Ohjelma

13.00 Welcome and opening words 13.35 European health data network:
Kristo Lehtonen, Director, Fair Data using the OMOP CDM for
Economy, Sitra collaborative studies

Maxim Moinat, Scientific Researcher,
Moderator: Saara Malkamaki, Specialist, Erasmus MC
Sitra

13.55 Questions and comments
13.05 OpenEHR-based software

procurement in Stockholm and 14.05 Break (we will start at 14.15)
Gotland region

Erik Sundvall, Information Architect,

Karolinska University Hospital o

13.25 Questions and comments

SITIRA



PROGRAMME CONTINUED IN FINNISH

SITIRA



@sitrafund YEGEinG

sitra.fi SITIRA



	Slide 1: Tietomallien mahdollisuudet sote-sektorilla
	Slide 2
	Slide 3: Powering the social and healthcare system with data and AI
	Slide 4
	Slide 5: Buying openEHR systems & services Why & how openEHR-based software procurement in region Stockholm and Gotland, coordinated by Karolinska University Hospital  (+ Swedish RFI by seven regions).
	Slide 6: Scaling things. Sustainability? What limits adoption/use?
	Slide 7: Different… INTEGRATION STRATEGIES …enable  different procurement strategies
	Slide 8: Agree where?
	Slide 9: What can conversion/reinterpretaion solve?
	Slide 10: Reinterpretation problems, Type I, II & III
	Slide 11: Agree on what, where? How wide is the focus of the procurement?
	Slide 12: Agree on what, where?
	Slide 13: Agree on what, where?
	Slide 14: Agree where?
	Slide 15: Data – how Karolinska views standards in the data life cycle.  Any may be useful for a given purpose, depending on the need and relevant constraints.
	Slide 16: Different… INTEGRATION STRATEGIES …enable  different procurement strategies
	Slide 17: 1. Core system strategy
	Slide 18: 2. Mapping/conversion based strategy
	Slide 19: 3. Shared model-driven strategy
	Slide 20: The three integration strategies combined
	Slide 21
	Slide 22: Let’s compare!
	Slide 23: The way it used to be…
	Slide 24
	Slide 25: A goal
	Slide 26: Public Procurement – avoids corruption? Not simpler (not always cheaper)
	Slide 27: Public Procurement – avoids corruption? Not simpler (not always cheaper)
	Slide 28: Variants of EU procurement
	Slide 29: Legal variants of EU procurement
	Slide 30: Region Östergötland 2020+
	Slide 31: 2023, seven regions, RFI  – Request for information
	Slide 32: Current Stockholm/Gotland procurement, 3-phases + 3 areas  
	Slide 33: Managing lock-in effects - A telephone analaogy
	Slide 34: The healthcare professionals and units are now asking for well structured information! (No longer asking just for ”some useful IT-system”)
	Slide 35: Questions? Discussion!  More openEHR details follow (bonus material, if time allows)
	Slide 36: What is openEHR? Formally...
	Slide 37: openEHR modeling toolchain
	Slide 38
	Slide 39: Exempel på en ”arketyp” från openEHR
	Slide 40: Exempel på en ”arketyp” från openEHR
	Slide 41
	Slide 42
	Slide 43: AGILITY AND EFFICIENCY?
	Slide 44
	Slide 45: Bimodal IT http://blogs.gartner.com/it-glossary/files/2015/01/bimodaltable.png 
	Slide 46: Reliability+Agility? Quality+Speed/Innovation? Bimodal IT (1+2) Finding suitable abstraction layers and suitable management (people+process)… 
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53: Generating Reliable Evidence at Scale
	Slide 54: Improving Interoperability
	Slide 55: Standardization to a common data model
	Slide 56: The OMOP CDM
	Slide 57: Questions asked across the patient journey
	Slide 58: Characterisation: Treatment Patterns
	Slide 59: Observational Health Data Sciences and Informatics (OHDSI)
	Slide 60
	Slide 61
	Slide 62: National Nodes
	Slide 63: EHDEN: Vision and Mission 
	Slide 64: EHDEN IMI Consortium 
	Slide 65: EHDEN is about ...
	Slide 66: A sustainable ecosystem: call process overview
	Slide 67: Current EHDEN Data Partners
	Slide 68: Certified Small to Medium-Sized Enterprises
	Slide 69: EHDEN is about ...
	Slide 70
	Slide 71
	Slide 72: EHDEN is about ...
	Slide 73: EHDEN Portal
	Slide 74: EHDEN Portal – Catalogue of Metadata
	Slide 75: And we are not done yet!
	Slide 76
	Slide 77
	Slide 78
	Slide 79: Programme continued in Finnish
	Slide 80

