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Ongoing work at Karolinska University Hospital



Agenda

 Focus for openEHR work 

 Radiology (MRI) prostate 

 Patient reported data 

 PoC TakeCare to openEHR 

 Primary documentation of Multidisciplinary conference notes

 Pathology 

 Medical Oncology Treatment
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Focus for openEHR work
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Focus in all projects

 openEHR modelling for primary documentation

 Data used for care and treatment

 Build forms in various source systems based on openEHR-templates rather
than mappings
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Radiology (MRI) prostate
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Symphony project

Project details

• Innovation project in 
EU + Turkey

• 3 years with start 
October 2022

• 4 use cases

• Sweden: Prostate 
cancer use case



Patient reported data

Pathology response
(macroscopic + microscopic today)

Radiology response
(soon also microscopic pathology)

Urology data

Lab result (PSA)

Digital Health Platform*

Symphony project

Laboratory 
system

Electronic Health 
Record (EHR)

Overview/Dashboard* 
for MDT conference 
for prostate cancer  Clinical Data 

repository (CDR)

Pathology 
system

Patient 
application

PACS
picture archiving and 

communication 
system

Patient 
service

Organisation 
service

…

openEHR 
archetype- 

template- and 
query- design 

toolsopenEHR templates

*) Cambio also provides similar services within the Symphony project

Symphony architecture



Radiology (MRI) prostate

GitHub - regionstockholm/CKM-mirror-via-modellbibliotek at prostate-cancer-radiology
Radiology response prostate - openEHR Clinical - Confluence
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https://github.com/regionstockholm/CKM-mirror-via-modellbibliotek/tree/prostate-cancer-radiology
https://openehr.atlassian.net/wiki/spaces/healthmod/pages/2629337094/Radiology+response+prostate


Archetypes 

 Existing archetypes
 COMPOSITION Result Report (v1)

 OBSERVATION Imaging examination result (v1)
 CLUSTER Imaging examination of a body structure (v1) (specialization for prostate?)
 CLUSTER Imaging examination of an anomaly (v0) (specialization for lesion?)
 CLUSTER Anatomical location (v1)
 CLUSTER PI-RADS v2.1 (V1)

 OBSERVATION Laboratory test result (v1)
 CLUSTER Laboratory analyte result (v1)

 Create new Cluster-archetypes for
 PSA density
 Detailed prostate findings MRI
 Detailed lesion findings prostate MRI
 MRI technique details
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Patient reported data
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Symphony project

Overview/Dashboard* 
for MDT conference 
for prostate cancer  

Patient 
application

openEHR 
archetype- 

template- and 
query- design 

toolsopenEHR templates

Pathology response
(macroscopic + microscopic today)

Radiology response
(soon also microscopic pathology)

Urology data

Lab result (PSA)

Digital Health Platform*Laboratory 
system

Electronic Health 
Record (EHR)

Clinical Data 
repository (CDR)

Pathology 
system

PACS
picture archiving and 

communication 
system

Patient 
service

Organisation 
service

…

*) Cambio also provides similar services within the Symphony project

Symphony architecture – Patient reported data

Patient reported data

• Book an appointment for a video consultation or 
a visit to the clinic

• Fill in questionnaires
• Cancel and reschedule appointments
• Get advice via chat/messages
• Renew prescriptions
• Receive electronic notifications
• Act as a representative and manage matters for 

children
• Access specific offers, such as vaccination
• Choose a maternity clinic

What can one do in 
Alltid öppet?



Patient reported data in the Symphony project

12

Archetype Template

Health Declaration
General & Prostate Cancer Specific

Patient 
application

Webbformulär 
(add-on to TakeCare)

• Alltid Öppet currently does 
not support the import of all 
openEHR data types

• Webbformulär is not openEHR 
compatible 

Challenges

                        
                 



1h, in Swedish, May 20 @ Vitalis https://invitepeople.com/events/bd0a6002b4/seminars/82887 (+ previously ~10m @HiGHmed) 

PoC TakeCare to openEHR
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https://invitepeople.com/events/bd0a6002b4/seminars/82887


Digital Health Platform
For primary & secondary use of health data

Dataplatform

Different parts stored in internal or external cloud services or traditional local storage. 
The point is not exactly WHERE we store things, but rather that we are able to understand and to use

our data freely – not limited by system suppliers’ systems and business models

Toolbox

integrations

Various views and applications. Purchased or developed by ourselves.

Different kinds of storageDifferent kinds of storage

Digital health platform
(optimized for healthcare)

”Traditional” 
application
(example)

System supplier
decides how data is 

stored and accessed. 
We want to avoid 

acquiring new systems 
like this one.

integrations



Dataplatform

Different parts stored in internal or external cloud services or traditional local storage. 
The point is not exactly WHERE we store things, but rather that we are able to understand and to use

our data freely – not limited by system suppliers’ systems and business models

Toolbox

integrations

Various views and applications. Purchased or developed by ourselves.

Different kinds of storageDifferent kinds of storage

Digital health platform
(optimized for healthcare)

”Traditional” 
application
(example)

System supplier
decides how data is 

stored and accessed. 
We want to avoid 

acquiring new systems 
like this one.

integrations

LIMS

Patient 
Monitoring

PDMS

RIS/PACSRIS/PACS

Specialized
apps

…

New main EHR
…if partially or fully open/standardised,

then it will fit somewhere here

Data copied/converted (see following slides)

Storage for 
app data

Specialized
EHRs/EMRs

New main
EHR

…if legacy monolith

Browse & 
search app

for data 
from old 

EHR systems

TakeCare
Current main EHR

Shutdown
~2030(?)
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HiGHmed SymposiumReuse our material in a procurement of your own…
…also our PoC results are open for reuse

Project description, see post #27 in: https://discourse.openehr.org/t/karolinska-stockholm-
procurement-of-digital-health-platform-cdr-tools-services-consultants/4457/27

1 FTE consultancy from 
each of two expertise 
areas: 
A. Informatics focus

[freshEHR won] 
B. Integration & 

visualisation focus
[Tietoevry won]

Project length:
3 months

https://discourse.openehr.org/t/karolinska-stockholm-procurement-of-digital-health-platform-cdr-tools-services-consultants/4457/27
https://discourse.openehr.org/t/karolinska-stockholm-procurement-of-digital-health-platform-cdr-tools-services-consultants/4457/27


Conversion strategies

1. CKM-archetypes = international  or national standardised openEHR structures

2. Integration archetypes/templates = locally/custom developed structures that copy 

the structure of the source system

3. Combination (of 1+2) = first converted using integration archetypes and in a later 

step, either immediately or (even years) later, some (or all) values are converted also 

based on CKM-archetypes

4. FHIR = international standard for integrations, used e.g. for some administrative data 

in Karolinska’s Digital Health Platform. There are (at least) three solution patterns:

4A. FHIR-resources in a FHIR-server (direct conversion, before storage)

4B. Store in a database copied form source system, expose via ”FHIR-facade”

4C. Store openEHR-integration-archetype-based in CDR expose via ”FHIR-facade”

Priority ordered* data from TakeCare, colour coded as planned at start of project:

• Medications, #1 – TC Exchange (XML), well defined API

• Clinical notes (forms), #2 – TC Exchange (XML), thousands of forms/templates and 

headings. Huge variations in structure/modelling.

• Clinical Chemistry, #1 – TC Juno (JSON), some modelling and partial mappings were 

available. Well defined API.

• Measurements, #3 – TC Juno (JSON), thousands of different legacy source templates. 

Some were converted to CKM-archetype-based

• Activities, #1 - TC Juno (JSON), variation in terms, fixed structure in TakeCare 

• Appointment Bookings, #4 – TC Juno (JSON) raw data-dump, interesting to expose via 

FHIR 

*) We listed some more than we expected that the consultants would have time for, but it went surprisingly well! All 

types were mapped and converted. All were visualized in GUI except the last one (Appointment Bookings) before time 

ran out. 

#2 = 
Conversion based on 

autogenerated 
templates and  

”integration archetypes”

#1 = Conversion via 
”classic” manual 
mapping to CKM-
archetype based 

templates

TakeCare 
(system to be 

decommissioned)

openEHR-CDR 
CDR = Clinical Data Repository

openEHR 
API & tools

Patient care 
Reading/browsing/ 
search-views. Text, 
visualisations and 
”dashboards” for 
gerneral (or specific) 
purposes.

Patient care 
Reading/browsing/ 
search-views. Text, 
visualisations and 
”dashboards” for 
gerneral (or specific) 
purposes.

Research, quality 
control etc. 
Query and report-
tools are included in 
the platform (but not 
tested in PoC)

Research, quality 
control etc. 
Query and report-
tools are included in 
the platform (but not 
tested in PoC)

#4 =
flows for data that 
we want to have 

accesible via FHIR 
(A-C)

FHIR-
server

FHIR API 
& tools

Copy of source data

e.g. administrative data 
in ”normal database” 

(often resembling 
source format)

FHIR
facade

4B

FHIR
facade

4C

Variants of conversion/mapping used in PoC

Patient-id-info

4A

#3 = 
later (possibly partial) 
conversion data based 

on #2 to become 
based on CKM-

archetypes like in #1
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HiGHmed Symposium

TakeCare data to CDR

Medications

TakeCare PoC

Take
Care

#1 
CKM
ark.
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HiGHmed Symposium

TakeCare data to CDR

Clinical notes 
(forms)

TakeCare PoC

#2 
integr. 

ark.

Take
Care
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HiGHmed Symposium

#3 
integr
→CKM

#1 
CKM
ark.

#2 
integr. 

ark.

Take
Care

Direkt… Direkt…

Measurements



Primary documentation of Multidisciplinary 
conference notes
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Primary documentation of Multidisciplinary conference notes
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Current work process



Primary documentation of Multidisciplinary conference notes
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New work routine



Primary documentation of Multidisciplinary conference notes
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Primary documentation of Multidisciplinary conference notes
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Pathology

30



Pathology
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• National quality and standardization committees (pathologists) per organ

• National working group: structured pathology information

o Domain expertise (pathologists, BMAs, surgeons and oncologists)

o Information architects

o Snomed CT expertis

In sync with:

• International Collaboration on Cancer Reporting (ICCR)

• International openEHR-modelling of pathology information



Pathology: Goal - forms with built-in knowledge support

SVARSMALL 
PATOLOGI 
BRÖSTCANCER

Structuring of information 
content, logic & business rules

Standardization of information 
(Snomed CT, openEHR)

c

National group
structured patholoy

information
Histopathology

laboratory
Domain expertise

Implemented forms in 
relevant healthcare 

information systems

Information content decided 
by domain expertise



National working group structured pathology information
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Konfiguration material:

• Patient flow models

• Concept models

• Information models (UML) + terminology binding to Snomed CT

• openEHR-templates + terminology binding to Snomed CT

• Documented triggers, business rules, calculations, logic etc.

• Form prototypes



Pathology Result Report – documentation on different occasions and by different individuals
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Information in service request (a.k.a. clincial information provided)

Macroscopic analysis

Microscopic analysis & 
assessment

Pathology Anatomical Diagnosis - PAD

Result report



Pathology Breast – Surgically Removed Specimen
openEHR Templates
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• Service request to Clinical Pathology

• Documentation of macroscopy analysis and assessment – breast

• Documentation of macroscopy analysis and assessment – lymph nodes

• Documentation of microscopy analysis and assessment – breast (in progress)

• Documentation of microscopy analysis and assessment – lymph nodes (in progress)

Mindmap openEHR-modelling of microscopic analysis and assessment of breast
tissue and lymph nodes:

Mikroanalys operationspreparat bröst.xmind - Xmind AI

https://xmind.ai/share/TPnNtmCf?xid=F04le4D9


Pathology Breast – Surgically Removed Specimen
openEHR Archetypes

36

Existing archetypes

▪ Composition: Result report (v.1)
▪ Observation: Laboratory test result (v.1)
▪ Cluster:

• Specimen (v.1)
• Anatomical location (v1)
• Circular anatomical location (v1)
• Relative anatomical location (v.1)
• Specimen measurements (v.1)
• Anatomical pathology exam (v.0)
• Surgical resection margins (v.0)

New archetypes

Cluster:
• Microscopy findings (v.0)
• Tumor resection margin (v.0)
• Molecular analysis (v.0)
• Invasive breast carcinoma microscopy (v.0)
• Breast carcinoma in situ (v.0)
• Breast tumor panel (v.0)



Pathology Prostate - Core Needle Biopsy
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In progress:

• Patient flow model

• Service request

Planned:

• Macroscopic analysis

• Microscopic analysis



Medical Oncology Treatment
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Medical Oncology Treatment – openEHR Archetypes
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Existing archetypes

▪ Composition: Prescription (v.0) & Encounter (v.1)

▪ Instruction: Medication Order (v.3)

▪ Action: Medication Management (v.1)

▪ Section: Ad hoc heading (v.1)

▪ Cluster:

• Medication details (v.2)

New archetypes

▪ Cluster:

• Medication regimen (v.0)

• Medication trial (v.0)



Medical Oncology Treatment - Prescription

40



Medical Oncology Treatment - Administration
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