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SU-TermServ: Team and project introduction

Service Unit “Terminological Services”

MIl “2b" project in the consolidation and extension phase of the MIl: advancing the
harmonization of health data and IT solutions at the university hospital sites in
cooperation with the NUM

Project funded from 2023-2026

Three partner sites:
o  University of Lubeck - Pl Josef Ingenerf
o University of Cologne - Pls Oya Beyan and Andreas Beyer
o Hanover Medical School - Pl Michael Marschollek
e Goal: provide and support a central terminology server to DICs and the MII/NUM in
general, to support semantic interoperability
o  Support for CDS designers in the MIl for the development of the CDS
o Support for DICs to provide a reference server for terminology used in MII/NUM
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Motivation: Data models with bindings to terminologies

FHIR ImplementationGuide: Profile - Complication
A Va rlety O-I: F H | R_ p ro-ﬂ |eS refe re n Ces Canonical: https://www.netzwerk-universitaetsmedizin.de/fhir/StructureDefinition/complications-covid-19

. Snapshot
numerous ValueSets with codes :ondm ——
from CodeSystems for: & « extension 0. Extension
») identifier > 0..* Identifier
* Structured data entry it b ——— *
* Mappings from proprietary data =~ 72 e B
. . . . — severl ..1 CodeableConcept Binding
» Validation of codes, incl. versions  #owae z 1.1 CodeableConcept *
. - bodySite Spa 0..* CodeableConcept
b (Federated) data q uerles1 e-g- ‘[;subject Z 1..1 MII-Reference(Patient| Group)
H N 1 - [ encounter z 0..1 Reference(Encounter)
FeaS|b!I|ty portal ,FDPG-PLUS AQumii W 0
« Analysis of integrated data @ abatementix] 0.1
— recordedDate 5_ 1..1 dateTime
b — [ recorder z 0..1 Reference(Practitioner| PractitionerRole| Pati
‘ - [4 asserter z 0..1 Reference(Practitioner| PractitionerRole| Pati...
*‘ stage 0..* BackboneElement
Te rmino | Og ica | |T_Se rvi Ces? ¢J evidence 0.* %KackboneElement
() note 0..® Annotation

https://simplifier.net/quide/GermanCoronaConsensusDataSet-ImplementationGuide/Complication,
=> similar for the MIl Core Data Set: https://simplifier.net/organization/koordinationsstellemii/~projects



https://simplifier.net/guide/GermanCoronaConsensusDataSet-ImplementationGuide/Complication
https://simplifier.net/organization/koordinationsstellemii/~projects
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. Vision: Cascading
Terminology Server .
(Germany) Terminology Servers

z.B. official Classifications (ICD-10, OPS)
und Terminologies (LOINC, Alpha-1D, ...)

Medical Informatics Initiative (Mll)

Network of University Medicine

(SMITH) Usages
z.B. Use Case — relevant
Terminologies, ...
- -
- ~ ~
Terminology Terminology
Server Server
(Site1) —  (Site n)

eg. + local e.g. + local
Terminologies, Terminologies,

Terminology Server Terminology Server and
(Governmental (Research context)
Activities) z.B. KDS, GECCO, .. (NUM) _
z.B. MIOs, ISiK, .. wcwre issues.
Termihology Server Terminology Server Terminology Server Terminology Server Further
(DIFUTURE) (HIGHMed) (MIRACUM)
z.B. Use Case - relevant 7.B. Use Case - relevant 7.B. Use Case - relevant
Terminologies, ... Terminologies, ... Terminologies, ...
Pl Pl PR
- = N - = N - N
Terminology Terminology Terminology Terminology Terminology Terminology
Server Server Server Server Server Server
(Site1) (Siten) (Site 1) (Site n) (Site1) = (Site n)
eg. + local e.g. + local eg. + local eg. + local e.qg. + local e.g. + local
Terminologies, Terminologies, Terminologies, Terminologies,

Terminologies, Terminologies,
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ConceptMap
Mappings between code system concepts

ValueSet )
Selection of

codes for use

CodeSystem in particular
Naming System Set of context
Identifiers of a code or concepts with

identifier system coherent
meaning Element (instance)

Coded Data Type

Simplified from: https://www.hl7.org/fhir/terminology-module.html



https://www.hl7.org/fhir/terminology-module.html
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FHIR Terminology Module: Resources

Selection

<

http://fhir.de/CodeSystem/
bfarm/icd-10-gm

Source

MEDICAL
INFORMATICS
INITIATIVE

GERMANY

SU-TermServ

B kY
"code": "A@1.@", "compose": {
"display": "Typhus abdominalis", "include": [ {
“"definitior — " ", » . "
il BEEE system”: "http://snomed.info/sct",
property "code": "413424009", "filter": [ {
“code™: "display": "Achromobacter xylosoxidans (organisg] :
"valueCod 4 ¢ "property": "constraint”,
AL "code": "423897003", "op": =",
"co:e é "display": "Achromobacter xylosoxidans xylosoxi] "value": "<<4098226883 OR <<414561685"
valueCo
}, { }.- { } ]
“code": "code": "91288006", } ]
"yalueSt display™”: "Acinetobacter baumannii (organism)
b S :
"code": code": "113376687",
"valueSt "display": "Acinetobacter calcoaceticus-Acinetobacter baumannii complex (organism)”

I i N S e

Ja U
"code": "citbra2",

"display": "Citrobacter braakii. ",
"target": [ {
"extension": [ {

"url”: "map-status”,

"valueString": "Final"

31

Pl
"code": "114262600",

"display": "Citrobacter braakii”,
"equivalence": "equivalent"
31
b{
"code": "citbra3",
"display"”: "Citrobacter braakii (3MRGN) ",
"target”: [ {
"extension": [ {

"url”: "map-status”,
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FHIR Terminology Module: Services

e Operations to interact with and query the terminology resources

e Using HTTP requests
o GET-{server_url_for_specific_resource_type}/S{operation}?{parameter}
o POST- {server_url_for_specific_resource_type}/S{operation} + ISON/XML body

CodeSystem ValueSet ConceptMap
Slookup Svalidate-code Stranslate
Ssubsumes Sexpand Sclosure
Svalidate-code
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FHIR Terminology Module: Services

ValueSet

Disorders

ConceptMap |
~ SNOMEDCT -> ICD-10-GM

\ 4

ICD-10-GM
complete

W Source ‘
SNOMED CT J —

\ 4

CodeSystem
SNOMED CT

lookup 22298006
¥ P $subsumes 22298006,

_» Synonym: 414545008

,Cardiac infarction®,...
Parent: 414545008,...
Child: 428196007,...

— subsumed-by

Ta rg et ( Valueset

a

\ 4

CodeSystem
ICD-10

$translate 22298006 $validate-code A01.0

— [21.9 Acute myocardial
infarction, unspecified
[wider]

- valid
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CodeSystem - S1ookup

Lookup information for a specific code
(]

Required parameters

— url of CodeSystem
- relevant code

e Example (GET):

O

{server_url}}/CodeSystem/Slookup?

&

See: https;//build.fhir.org/codesystem-operation-lookup.html

I-I Medizinische Hochschule
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Response:
¥ "resourceType":
“parameter”:

et s

“valueCode"

"name":

“valueStri

“name": "name"

“valueStri

“name" :

"valueUr

“name”: "ve

"valueString
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Ontoserver (CSIRO): FHIR-based terminology server

Dashboard:
https://ontoserver.csiro.au/ui/about
Ontoserver oNToSERVER
= = c. Introduction
next generation terminology server 6e\“
( » ] CodeSystem
o>
With fast, incremental search, and context-specific result ordering ,\(\5\3 » () Lookup
Ontoserver puts SNOMED CT, AMT, LOINC, and FHIR-based CodeSystems at your fingertips. » [7] subsumes
» ] Closure
» [7] ValueSet
» [] Validate code
B . » 7] ConceptMap
Ontoserver https//ontoserver.csiro.au/ Metke-Jimenez A, Steel J, Hansen D,
Lawley M (2018). » [ Translate
Examples of usage of the Ontoserver APIs. Ontoserver: a syndicated terminology | » [ Batch
See the Ontoserver documentation and the FHIR R4 specification for more information about these operations. X Serve,r' R » [ Resource validation
Journal of biomedical semantics
9(7)24 » [] AuditEvent
» ] Syndication
See also: “Terminology Server Challenge” in Sept. 2023, GMDS Heilbronn R



https://ontoserver.csiro.au/
https://ontoserver.csiro.au/ui/about
https://mii-termserv.de/blogs/2023-07-17-gmds-terminology-server-challenge/
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Getting access to the server

e Agreement between requesting
institution and SU-TermServ
mandatory, available on the website

e \Write access is not granted, there is a
workflow for requesting uploads

e Regular onboarding sessions: every
first Friday at 14:00

® develop a mutual understanding of
FHIR terminology services
® Sharing of technical guidance
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Vereinbarung zur Nutzung des Terminologieservers der Mil
Service Unit “Terminological Services”, fiir diese handelnd
das Universitatsklinikum Koin

Fiir die Nutzung der Software Ontoserver (CSIRO), welche im Rahmen des Projektes
Service Unit “Terminological Services" (SU-TermServ) der Medizininformatik- nitiative durch
das Universitatskiinikum Ksin zur Verfigung gestellt wird, versichere ich fiir den Gebrauch
an meiner Institution, dass das Software Licence Agreement (SLA) mit der Firma CSIRO
vom 23.01.2020 eingehalten wird. Dies beinhaltet ebenfalls den Abschnitt ,Terms of Licence”
des SLAs. lch bestatige hiermit, dass uns das SLA mit der Firma CSIRO zugegangen ist,
und ich erkdéire mich mit den darin getroffenen Vereinbarungen einverstanden.

Weiterhin besttige ich, dass die Besti des (

Server Services Concept*) beriicksichtigt werden

Dariiber hinaus garantiere ich, dass der der Software nur in Deutschland
stattfindet, dass meine Institution keinen externen Personen oder Insitutionen (Dritten)
Zugang zur Ontoserver-Instanz der SU-TermServ verschafft und, dass installierte
Terminologien (2.8, SNOMED CT) nur, sofern zutreffend, mit entsprechender eigener Lizenz
genutzt werden.
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Unterschrift der zeichnungsberechtigen Name und Funktion der
Person zeichnungsberechtigten Person in
Druckbuchstaben

Name der Institution

SU-TermServ


https://mii-termserv.de/en/services/requesting-content-uploads/
https://mii-termserv.de/services/onboarding/
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System setup

Deployment via the Uniklinik Kéln DIC

Currently deployed at https://terminology-highmed.medic.medfak.uni-koeln.de/
Deployment in conjunction with a HTTP caching proxy

Read-only access enforced

Access secured via two ways:
o  Mutual TLS via the Géant PKI (formerly DFN) — preferred!
o |IP Allowed-List

SITEn UKK NETWORK

Client machine Reverse-proxy

.
:
;
:
:

HTTPS:443
-] - =
TLS

Central instance
Terminology server

DFN certificate Termination

installed/Static IP
Certificate

validation

From: https:;//mii-termserv.de/assets/pdf/slides/workshop2023_june/session3_muhammad-adnan_ontoserver.pdf
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https://terminology-highmed.medic.medfak.uni-koeln.de/
https://mii-termserv.de/assets/pdf/slides/workshop2023_june/session3_muhammad-adnan_ontoserver.pdf
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Syndication

Protocol to distribute terminology resources as a feed of resources

Developed by CSIRO for Ontoserver, but currently being standardized as part of FHIR
Automatic synchronization not implemented, loading resources has to be triggered
manually doun-sream Ontoservr down-sream Ontoserver

e Why?
o Consistency across systems g &

o Upstream as a single source of truth
o  Local availability of content - performance,

uptime, scalability, security concerns m}
. GET Syndication Feed
N > central Ontoserver instance
. = / up-stream server
synd|cat|on.a
>

GET Syndicated Content

A

))))

Source (up-stream) Terminology Client (down-stream)

Server Server

A\ 4

From: https:;//mii-termserv.de/assets/pdf/slides/workshop2023_june/session2_lukas-emmerich-terminologies_syndication.pdf



https://mii-termserv.de/assets/pdf/slides/workshop2023_june/session2_lukas-emmerich-terminologies_syndication.pdf

E UNIVERSITAT ZU LUBECK
I

KOLN INITIATIVE

Hannover Sews” GERMANY

UNIKLNIK| — M4H o
-I Medizinische Hochschule o »

SU-TermServ

Collaboration, related activities

MII-Working Group ,Interoperability”, Taskforce ,Terminological Services":
exchange of needs at Mll- & NUM-sites (also in MII-NUM_DIZ-meetings)

Regular meetings of all Modul 2b projects (coordinated by the TMF)
GMDS Working Group ,Medical Terminologies and Classifications”

Awareness on national level activities (gematik), e.g. Interop Council —
Working group ,,Requirements for a national terminology server”

AND: Adoption of §355 SGB V (section 12 and 13)

(12) Die Gesellschaft fur Telematik errichtet und betreibt eine Plattform, auf der medizinische Klassifikationen,
Terminologien, Nomenklaturen und weitere semantische Standards fur das deutsche Gesundheitswesen bereitgestellt
und von Nutzern in geeigneter Form abgerufen werden kdnnen (Terminologieserver). Der Terminologieserver dient
insbesondere der zentralen Bereitstellung sowie der Versionierung.

(13) Das Bundesinstitut fur Arzneimittel und Medizinprodukte koordiniert die Bereitstellung, Pflege und Fortschreibung
der medizinischen Klassifikationen, Terminologien, Nomenklaturen und weiteren semantischen Standards auf dem
Terminologieserver und stimmt diese im Rahmen des in Absatz 7 genannten nationalen Kompetenzzentrums fur
medizinische Terminologien mit den Nutzern des Terminologieservers sowie der Koordinierungsstelle fur
Interoperabilitat im Gesundheitswesen nach § 3 Absatz 1 der IOP-Governance-Verordnung ab.



https://www.gesetze-im-internet.de/sgb_5/__355.html
https://www.gmds.de/aktivitaeten/medizinische-informatik/arbeitsgruppenseiten/medizinische-terminologien-und-klassifikationen-mtk/
https://www.ina.gematik.de/mitwirken/arbeitskreise/analyse-der-anforderungen-an-nationale-terminologieservices
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o EHIR Docs; Terminology Module; Using Codes in Resources

o Resource documentation for CodeSystem, ValueSet, ConceptMap

o Benson & Grieve: Principles of Health Interoperability, 4th ed. 2021 (including parts on
SNOMED CT and LOINC)

o  Braunstein: Health Informatics on FHIR: How HL7's APl is Transforming Healthcare, 2nd ed. 2022

e SNOMEDCT

o SNOMED CT Foundation Course
o  BfArM (National Release Center)
o Ingenerf & Drenkhahn: Referenzterminologie SNOMED CT, Ist ed. 2024
o  SNOMED International Confluence
e LOINC

o Learn LOINC


https://hl7.org/fhir/
https://www.hl7.org/fhir/terminology-module.html
https://www.hl7.org/fhir/terminologies.html
https://www.hl7.org/fhir/codesystem.html
https://www.hl7.org/fhir/valueset.html
https://www.hl7.org/fhir/conceptmap.html
https://link.springer.com/book/10.1007/978-3-030-56883-2
https://link.springer.com/book/10.1007/978-3-030-91563-6
https://link.springer.com/book/10.1007/978-3-030-91563-6
https://link.springer.com/book/10.1007/978-3-030-91563-6
https://courses.ihtsdotools.org/product?catalog=FCE
https://www.bfarm.de/DE/Kodiersysteme/Terminologien/SNOMED-CT/_node.html
https://link.springer.com/book/9783658355616
https://confluence.ihtsdotools.org/pages/viewpage.action?pageId=4555149
https://loinc.org/learn/
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Contact details

e SU-TermServ Mailing List: team@mail.mii-termserv.de
e MIl-Zulip Stream SU-TermServ
e Our website is our default communication stream



mailto:team@mail.mii-termserv.de
https://mii.zulipchat.com/
https://mii-termserv.de

