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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



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



Radiology (MRI) prostate
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Symphony project

Project details

* |nnovation project in .
EU + Turkey

e 3 years with start
October 2022

* 4 use cases

* Sweden: Prostate
cancer use case

A Problem

Rising healthcare demand
and staff shortages

Clinical data are
heterogeneous, complex, and
siloed

Lack of interoperability
hinders primary and
secondary use of source data

-@®- Solution

Develop an open,
interoperable healthcare IT
ecosystem

Integrate clinical workflows
and data from
heterogeneous sources

Ensure the system aligns
with key principles of
healthcare technology
integration with structured
and standardized data

@ Effect

Data-driven decision-making,
including predictive modelling

Visualization of complex data
following the patients’ disease
pathway as well as guidelines

Enhanced patient safety with
reduced information loss, including
patient-reported data

Real-time quality reporting and
feedback



Symphony architecture

Laboratory Digital Health Platform*

system

Lab result (PSA)

/
‘ be

Radiology response
(soon also microscopic pathology)

Electronic Health
Record (EHR)

Patient
service

Organisation

service Overview/Dashboard*
for MDT conference
for prostate cancer

PACS

picture archiving and
communication
system

Clinical Data
repository (CDR)

/

Pathology response
(macroscopic + microscopic today)

Pathology
system
openEHR
archetype-
Patient reported data template- and
Patient query- design
application openEHR templates tools

Symphony project c,!\“

*) Cambio also provides similar services within the Symphony project
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GitHub - regionstockholm/CKM-mirror-via-modellbibliotek at prostate-cancer-radiology Anatomical Line

Radiology response prostate - openEHR Clinical - Confluence I



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

e COMPOSITION Result Report (v1)

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

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

® Create new Cluster-archetypes for
e PSA density
e Detailed prostate findings MRI
* Detailed lesion findings prostate MRI
* MRI technique details



Patient reported data
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Symphony architecture - Patient reported data

@

golgrodin. . e

%

Overview/Dashboard*
for MDT conference
for prostate cancer

\_ /

openEHR

archetype-
@ . Patient reported data templatg-pand
Patient glgbrodio. . e query- design

application openEHR templates tools
cuV! c
. \a\ﬁ‘a
Symphony project ch

*) Cambio also provides similar services within the Symphony project



Patient reported data in the Symphony project
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Various views and applications. Purchased or developed by ourselves.

"Traditional” Dataplatform
application
(example) Digital health platform

(optimized for healthcare)

Toolbox

integrations % (g} % integrations
J<); { o) [<];

Different kinds of storage

System supplier
decides how data is

stored and accessed.
We want to avoid Different parts stored in internal or external cloud services or traditional local storage.

acquiring new systems The point is not exactly WHERE we store things, but rather that we are able to understand and to use
like this one. our data freely — not limited by system suppliers’ systems and business models
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New main EHR
...if partially or fully open/standardised,
then it will fit somewhere here

Various views and applications. Purchased or developed by ourselves.

"Traditional” D Specialized
ataplatform -
application P
(example) Digital health platform

(optimized for healthcare)
RIS/PACS
Patient
Monitoring

Toolbox

integrations % (gj % integrations
J<); { o) [<];

Different kinds of storage

Data copied/converted (see following slides)

System supplier 4 4
decides how data is
stored and accessed. | | - New main
We want to avoid Different parts stored in internal or external cloud services or traditional local storage. EHR

The point is not exactly WHERE we store things, but rather that we are able to understand and to use ...if legacy monolith

acquiring new systems
our data freely — not limited by system suppliers’ systems and business models

like this one.
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"Traditional”
application
(example)

New main EHR

...if partially or fully open/standardised,
then it will fit somewhere here

Various views and applications. Purchased or developed by ourselves.
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Specialized
EHRs/EMRs

LIMS

Patient
Monitoring

Shut!own

F~2030(2) *

New main
EHR

...if legacy monolith
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Variants of conversion/mapping used in PoC

__________________

Patient care

Conversion strategies
Reading/browsing/

Research, quality

search-views. Text, control etc.

dashboards” for the platform (but not

(system to be P gerneral (or specific)

|

Query and report- i 1. CKM-archetypes = international or national standardised openEHR structures
i 2. Integration archetypes/templates = locally/custom developed structures that copy
1

1
1
1
|
1
sarermvie !
TakeCare visualisations and I tools are included in
1
1
1
1

purposes tested in PoC)

lecommissioned) — #1 = Conversion via G M N P ; the structure of the source system
"classic” manual < & N o , o . .
mapping to CKIM- \ S 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

archetype based
templates

s 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”

#2 =
Conversion based on
autogenerated

templates and open
" ntegration archetypes” EHR

-
4

-
-
-7
- ’
- ’
’

e
FHIR API
& tools Priority ordered* data from TakeCare, colour coded as planned at start of project:

-
-
-
4

openEHR

API & tools FHIR

facade

openEHR-CDR FHIR- * Medications, #1 — TC Exchange (XML), well defined API
'"'ca| Data Repository server + 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.

#4 = ™
flows for data that
we want to have
accesible via FHIR
(A-C)
4B N

Patient-id-info

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

v FHIR N
Copy of source data QELELE N FHIR
e administrative data l *) We listed some more than we expected that the consultants would have time for, but it went surprisingly well! All
'.g',, | datab " ' types were mapped and converted. All were visualized in GUI except the last one (Appointment Bookings) before time
INn "normal data .ase | ran out.
(often resembling \
source format) \

~
~~--—-———-——————-_—’
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Primary documentation of Multidisciplinary conference notes

Current work process

= e = Information som dr ett
Process far arbete infor, under och efter en MDK - NULAGE Yo Eva Pfister, 2024-12-02
: resultat av den aktuella
eatient fr lungcancer pa Lungonkologiskt centrum (LOC): processen
Ett enstaka
patientfall
' Besluta om vilka Bestillayboka/ .
Beddrma lnkammen F;Ed:ﬂ::::::r;:t aktiviteter som ska skoicka i pl Boka patient ph Boks Aterbesok “GE::::?':
remiss i n:rr el SYE genomidnas infdr utrednings- MDK behandlingsbeslit g Ictwi!-tser
L MOK aktiviteter 2
START
Remiss inkommer z
il LOC SVE start Fotientens Resultat fram
utredningsflide undersdkningar {BoF,
Patientinfarmation Pravbunden diagnostik)
Remissinformatian
{farfrogon}
DK
dakumentersd
Fittberads Ta upp patientfabl i Firsta g :
Analysera itientall e MDK b MDY Dokumentera MOK Basik behandlingstitiile SWF au.,!!.liad
Behandling
ol bdirjad
i ke Behandiingsreko X ot Avsiut SVF
:',W D:;(a upp pa mmendation £
Om den aktuelle
NMIDK:n, tex
deltagare Cadaretn
Bahandling
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Primary documentation of Multidisciplinary conference notes

New work routine

- —— - Information som dr ett
Process for arbete infr, under och efter en MDK - BORLAGE o Eva Prister, 2024-12-02 |
: resuftot av den aktuelio
Patient fir lungcancer pa Lungonkologiskt centrum (LOC): processen
Ett enstaka
patientfall
Fatta baclut om att
utreda patient foir Besluta om villka Bestidia/boka/ Genamtsr
Bedama mksmmean hingeancer enl SWFE. aktiviater som ska shickn remis pd Boia patient ph Boka Aterbesak (it rekhik -
remiss Avger om patient &r genamfinas info utrednings- MCE Eehandiingsbasiut ﬂktiul!etser
5 en RAPID-patient MD¥ aktviteter
- 5'_’*:1- Satt SWF-start
EMiss INKomimer -
il LoE SVF stort Pm:renl:ens B Resuitat frdn
utredningsfide undersakningar {BoF,
Patientinformation Provbunden diagnostik)
Remissinformation
(farfragan)
] BADE
Ta upp patientfall s dokumenterad
Analysera H::‘Ib;':ﬁdimﬂﬁ pd MOX ach Basik heh z‘l‘:uht'lﬂ'll EWF avelutad
P Giichi dokumentera e At Behandling
pdbdirjad
ie;;u;;r:ﬂp:;:;rggﬂ Bahandlin b ihnndﬂmgsbesf Avslut SVF
mmendation
MDK
Om den aktuelia
DKz, tex
deltagare Fhmerids
behanding
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Primary documentation of Multidisciplinary conference notes

Preview: MDK Lungcancer Walidate Bestore data

BakgrundsAnamnes

3 Funktionsulredning
3 Understkningar
» Bedsmning/Stadiumindeining

Huvudbehandiiog

Ange behandlingsmodalitel
Medicinsk onkologisk behandling ~ -

Behandlingsintention
O Paliiativ
O Kuraftiv

& Annu oklart

Typ av Medicinsk onkologisk behandling Angetyp av subsiansiregim § dritext
Malinriktad Endaokrin
Kemoterapd andling Imml.ln;tmtara ndting Hommentar
Annat
Hommentar

Tillsgasbehandling i ferbditande till by handling

[hnqe behandlingsniodatitet
Radioterapi - -

Behandlingsintention (llaggsbehandling}

3 Palliativ
O Kurativ
2 Fovebyggande

© Annu oklarnt

Radioterapi (tillagg)
Typ av radioterapi Totaldos

SRRT e
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Pathology

* 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
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Pathology: Goal - forms with built-in knowledge support

National group
structured patholoy Histopathology
information laboratory

Domain expertise

Information content decided
by domain expertise

Kvalitetsdokument
for brostpatologi :

AT Ve

Structuring of information :  Implemented forms in
content, logic & business rules : : relevant healthcare
: information systems

Standardization of information
(Snomed CT, openEHR)




National working group structured pathology information

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
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Pathology Result Report — documentation on different occasions and by different individuals

Information in service request axa. incatinformation provided) -

Macr ic analysi
@ ACTOSCOPIC andlysis Result report

v —
.ses Microscopic analysis & _ ) —
o* assessment : —

* Pathology Anatomical Diagnosis - PAD




Pathology Breast - Surgically Removed Specimen
openEHR Templates

* 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 brost.xmind - Xmind Al
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https://xmind.ai/share/TPnNtmCf?xid=F04le4D9

Pathology Breast - Surgically Removed Specimen

openEHR Archetypes
Existing archetypes New archetypes
= Composition: Result report (v.1) Cluster:
= Observation: Laboratory test result (v.1) « Microscopy findings (v.0)
» (Cluster: « Tumor resection margin (v.0)
« Specimen (v.1) « Molecular analysis (v.0)
« Anatomical location (v1)  Invasive breast carcinoma microscopy (v.0)
e Circular anatomical location (v1) e Breast carcinoma in situ (v.0)
« Relative anatomical location (v.1) « Breast tumor panel (v.0)

« Specimen measurements (v.1)
« Anatomical pathology exam (v.0)
« Surgical resection margins (v.0)
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Pathology Prostate - Core Needle Biopsy

In progress:
* Patient flow model
* Service request

Planned:

* Macroscopic analysis
* Microscopic analysis
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Medical Oncology Treatment
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Medical Oncology Treatment - openEHR Archetypes

Existing archetypes New archetypes

= Composition: Prescription (v.0) & Encounter (v.1) = (luster:

= |nstruction: Medication Order (v.3) - Medication regimen (v.0)
= Action: Medication Management (v.1) « Medication trial (v.0)

= Section: Ad hoc heading (v.1)

= Cluster:

« Medication details (v.2)
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Medical Oncology Treatment - Prescription

B % OrdineradMedicinskOnkologiskBehandling_MedKurdag NAME (from: 'Prescription))

B E medication details
B = context

B . Details per substance A [0.7] to [1.1] NAME (from: 'Medication details’)

X Substance A {011 to [1..3] NAME {from; ‘Name) A Values changed
T Form A [0.%to [1..1]

B - other context

B E extension

t: Care unitv2 A [0.7 to [0.1] NAME {from: 'Extension) Q Prescribed dose A [0..7] to [1..1] NAME (from: ‘Amount)

B % Medication regimen A /0.7 to [1..7] T Route A [0.%]to [1.1]

T Regimen name A [0.1] to [1.7] B 2 Medication safety

T Regimen protocol version T Therapeutic intent A [0.%] to [0..1]

3 Course/cycle number @ ®2 Order details

B Ptz Medication trial A [0.% to [0. 1] B % Dispense directions

“x Clinical trial medication? B - protocol

T Trial name = T scheduled administration per substance A [0.7]to [1.%] NAME (from: 'Medication management)

B - content B = ism_transition

B <€ Prescription per course day A [0.7] fo [0.7%] NAME (fron: ‘Ad hoc heading’)

® Medication start date/condition set
B - items B -+ description

B = Medication order A [0.1] to [1..1] B E Medication details
B - activities B s Medication details

AT

B F Order & Substance A f0. 1] to f1.3] MAME {from; ‘Wame)} A Values changed

B = description B E: Administration details

T Medication item

B E Medication details ID Order ID A {0.%] to [0.. 1]
40

B8 - protocol



Medical Oncology Treatment - Administration

[°® AdministreradMedicinskOnkologisk8ehandlingPerSubstans NAME (from. Encounter) [kl ed Rl

E - comex
B - other_context
8 [E exension
B Careunitve A 0.7 1o . 1] NAME (from: ‘Exmension)
B - content
B ) Reason for encounter
= - dats
A Main diagnasis for encounter MAME Ffrom: Bresenting probiem’) A Values changed
= protocol
B T Administered medication therapy A .17 to [0.%] MAME from: ‘Medicotion monagement’)
= - ism_transition
@ Medication course complated
& -+ description
O [E Medication dezails
B % Substance details A 7] ro [1.7] MNAME (from: ‘Medicotion defails]
g Substance MAME from: Name] A Volues changed
0 Administered dose A [0 17 to [1.7] NAME ffrom: ‘Amount |
2 E Amount
= = protocol
D Order D A f0L°] to {707
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