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FHIR an der Hochschule Heilbronn

Einsatz von FHIR in der Lehre im Rahmen eines
Praktikums. Begonnen durch Simone Heckmann im
WS 2014.

Dieses Jahr zweite Teilnahme am Student Track der
FHIR Developer Days durch Studentengruppen.

Forschungsfokus:
Einsatz von FHIR im Kontext klinischer Forschung in
Verbindung mit BPMN 2.0
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Henrike Frey, Konstantin Gegier, Andreas Keil
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Our mission

read glucose measurements from BGM via BLE
fhir them to a FHIR server

http
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» Android, requires Lollipop or newer

» Based on nrfToolbox of Nordic Semiconductor
(https://github.com/NordicSemiconductor/Android-nRF-
Toolbox)

» OpenSource:
https://github.com/t4deon/BloodGlucoseMeteron
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Data mapping

BLUETOOTH SCAN INFORMATION
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Name Device.Narrative

Address Device.Narrative

DEVICE INFORMATION SERVICE

What Data type Mapping to Source:

Flags 8 Bit Information BLE GATT Glucose
Sequence Number uint16 Observation.ldentifier .

Base Time date_time (56 Bit) Observation.Effective PrOfIIe

Glucose Concentration SFLOAT (16 Bit)  Observation.Value https://developer.bluetoo
GLUCOSE SERVICE th.orq{qat’F/DrofiIes/Paqe
What Data type Mapping to s/ProfileViewer.aspx?u=
Manufacturer Name String  String Device.Manufacturer orq. bluetooth. Drofile.qluc
Model Number String String Device.Model

Serial Number String String Device.Narrative M

Firmware Revision String String Device.Version

System ID Long (64 Bit) Device.ldentifier

IT department, Medical Informatics, Heilbronn university
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https://developer.bluetooth.org/gatt/profiles/Pages/ProfileViewer.aspx?u=org.bluetooth.profile.glucose.xml
https://developer.bluetooth.org/gatt/profiles/Pages/ProfileViewer.aspx?u=org.bluetooth.profile.glucose.xml
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https://developer.bluetooth.org/gatt/profiles/Pages/ProfileViewer.aspx?u=org.bluetooth.profile.glucose.xml
https://developer.bluetooth.org/gatt/profiles/Pages/ProfileViewer.aspx?u=org.bluetooth.profile.glucose.xml
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Resources

- identifier : Identifier - identifier : Identifier

- type : CodableConcept 1 - type : CodeableConcept
- manufacturer : String 1 - unit : CodeableConcept
- model : String - source : Device

- version : String - text : Narrative

- patient : Patient 1

- text : Narrative

1.*

*

1
- identifier : Identifier
Patient - status : code
- code : CodeableConcept

- identifier : Identifier - subject : Patient

- gender : code 1 - effectiveDateTime : dateTime
- name : HumanName — ., -value:Quantity

- birthDate : date - device : DeviceMetric

- text : Narrative - text : Narrative

IT department, Medical Informatics, Heilbronn university 29.10.16 Seite 8
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- Observation (1)

"resourceType":"Observation",
"meta":{ ’
"versionId":"11"

'‘profile": ) S S
P "http://h17.0org/fhir/StructureDefinition/devicemetricobservation"

Device metric observation profile

k{ext“:{

"'status':"generated" ) ) ‘

"div":M<div xmlns:\”ﬁttp://www.w3.org/1999/xhtm1\“>< ><b>Generated Narrative with Details</b></p><p><b>meta</b>: </p>
<b>status</b>: fina1</8><p><b>code</b>: Glucose [Mass/volume? in Blood <span style=\"background: LightGoldenRodYellow \">(Details : {LOINC code &quot;
8&quot; := &gquot;2339-B&gquot;, given as &quot;Glucose [Massévolume] in Blood&?uot;})</span>< p><p><b>subject</b>: <a href=\"https://fhir.iap.hs-heilbronn.d
e/basebstu2/Patient/124\">httpsi//fhir.iap.hs—heilbronn.de/baseDstu2/Patient/ 24</a><{g><p>< >value</b>:"0.0020600000862032175 mol/L<span style=\"background:
LightGoldenRodYellow \'"> (Details: httg://unltsofmeasure.or% code mo 61 1= &quot;mol/l&quot; )</span></p><p><b>device</b>: <a href=\"https://Thir.iap.h3-heilb
ronn}de/baseDstuZ/Dev1ceMetr1c/17\”>ht ps://fhir.iap.hs-heilbronn.de/baseDstu2/DeviceMetric/17</a></p></div>"

"identifier": [

:sy{tew":;nttp://mi.hs—heilbronn.de/fhir/pmk/android/devices/—4478226201846396784“,
value":"

<p><b>i2ent ifier</b>: S</g§§8>

A

"§tatgs”:"final“,
"Cé -ngn:[
"system":"http://loinc.org"
neYden: "2339-p) e _
"display":"Glucose [Mass/volume] in Blood"

} ]

Subject":{ o _ _
reference":"https://fhir.iap.hs-heilbronn.de/baseDstu2/Patient/124"

'éffectiveDateTi e':"2015-11-08T08:42:05+01:00",

“valueQuantlty":g
"value':0.0020600000862032175,
"unit":"mol/L", )
nsystem!:"http://unitsofmeasure.org",
"code":"mol/1"

device":{ o _ _ ,
"reference":"https://fhir.iap.hs-heilbronn.de/baseDstu2/DeviceMetric/17"

X
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Observation (2)

Generated Narrative with Details

meta:

identifier: 5

status: final

code: Glucose [Mass/volume] in Blood (Details : {LOINC code "2333-0" := "2339-0", given as "Glucose [Mass/volume] in Blood"})
subject: https://fhir.iap.hs-heilbronn.de/baseDstu2/Patient/124

value: 0.0020600000862032175 mol/L (Details: http://unitsofmeasure.org code mol/l := "mol/l")

device: https://fhir.iap.hs-heilbronn.de/baseDstu2/DeviceMetric/17

IT department, Medical Informatics, Heilbronn university 29.10.16 Seite 10
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Patient

"resourceType":"Patient",
llld" : ll1 4II p
"meta":{

"versionId":"7"

"lastUpdated": 15015-11-17T16:30:12. 144+01: 00"

zEext"-{

rsiatus":“generated“

'div":"<div xmlns=\"http://www.w3.0rg/1999/xhtml\"><p><b>Generated Narrative with Details</b></p><p><b>identifier</b>: 1170</p><p><b>birthDate</b>:
1/1/}970</p></d1v>“

"{dentifier": [

"system":“http://mi.hs—heilbronn.de/fhir/pmk/android/patients/",
"value':"1170"

J'6irthuate":"197@-@1—01"

Generated Narrative with Details
identifier: 1170
birthDate: 1/1/1970
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Device (1)

{
"resourceType":"Device",
llld" : Il1 "
"meta":{

"versionId":"11"
“1astUpdated":“2615—11—17T16:30:13.015+01:00"

ext": {
"status':"generated"

o "div"iM<div xmlns:\“ﬁttg://www.w3.org/1999 xhtml\”>xm1ns=&quot-http://www.w3.org/1999{xhtm1&quot;&gt;< ><b>Generated Narrative with Details</b></p>
<p><b>identifier</b>: -44782262 1846390784</g><p>< >type</b>: Glukose-Analysegeraet <span style=\"background: LightGoldenRodYellow \">(Details : {http://umdn
s.orq code &quot;15-102&quot; := &quot;15-102&quot;, given as &quot;Glukose—Analeegeraet&quog;;é</s an></g><p>< >manufacturer</b>: Roche</p><p><b>model</b>:
s e

1= 0

483< p><g?<b>ver51on</b>: 5.é7</g><p><6>patient< b>: <a href=\"httgs:g/fhir.1ap. eilbronn. aseDstu2/Patient/124\">https://fhir.iap.hs-heilbronn.de/base

RsEgZ;Sa ient/124</a></p><br/><strong>Serial Number: </strong>00318145<br/><strong>Name: </strong>Accu-Chek<br/><strong>MAC Address: </strong>00:60:19:24:D
:Cl</div>

‘identifier": [

"system":"http: i}

//mi.hs-heilbronn.de/fhir/pmk/android/devices/",
"value':"-4478226201846390

b
84"
A{ "
e'":
yp"co ing": [
"system":"http://umdns.org",
neoden:"15- 100", ’
"display":"Glukose-Analysegeraet"
]
manufacturer”:"Roche",
", "483“

X

"patient":{ o )
} "reference":"https://fhir.iap.hs-heilbronn.de/baseDstu2/Patient/124"
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Device (2)

Generated Narrative with Details

identifier: -4478226201846390784

type: Glukose-Analysegeraet (Details : {http://Jumdns.org code "15-102" := "15-102", given as "Glukose-Analysegeraet"})
manufacturer: Roche

model: 483

version: 5.87

patient: https://fhir.iap.hs-heilbronn.de/baseDstu2/Patient/124

Serial Number: 00318145
Name: Accu-Chek
MAC Address: 00:60:19:24:DA:C1
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DeviceMetric (1)

:rggogrchype":"OeviceMetric",

id":

"meta":{
'versionId":"7"
"lastUpdated"”:"2015-11-17T16:30:13.827+01: 00"

text": {
"status':"generated" ) .

"div'":"<div xmlns=\"ﬁtt?://www.w3. rg/1999/xhtml\"><p><b>Generated Narrative with Deta115</b></g><p><b>type</b>: MDC_CONC_GLU_GEN <span style=\"backg
round: LightGoldenRodYellow \'>(Details : {h¥tps://rtmms.nist.gov code &guot-lﬁaaze&quot' 1= &quot;160020&quot;, Elven as &quot;MDC_CUNC_GLU_GEN&quot;})</spa
></p><p><b>identifier</b>: glucosemillimo .C_DIM_MILLI MOLE_PER L <sgan style:\"ﬁac %r und: nghtGoldenRodYellow \">(Details :

2htt s://rtmms.nist.gov code &quot;266866&quot; := &quot;266866&quot;, given as &quot;MDC_DIM_MILLI_MOLE_PER_L&quo ;g)</span></g><p><b>source</b>: <a hre
.=\: ttps://fhlr.1ap.hs—he11bronn.de/baseDstuZ/Dev1ce/10(”>https://fﬁlr.1ap.hs—hellbronn.ae/baseDstUZ/Dev1ce710</a></p><p><b>ca egory</b>: measurement</p></d
iv>

perliter</p><p><b>unit</b>: M

l{yps:éé%ng":[

"system":"httss://rtmms.nist.gov“,
"'code':"160028"
"display":"MDC_LONC_GLU_GEN"

]

identifier":{ . , _ ‘ ,
"system":'http://ml.hs—hellbronnﬁde/fhlr/pmk/andr01d/metr1c/",

"value":"glucosemillimolperliter

'Gnit“:é.
Nico ngn: [

"system":“httgs://rtmms.nist.gov“,
""code' :"266866"
"display":"MDC_OIM_MILLI_MOLE_PER_L"

X

]
I
‘source':{ o ) '
"reference":"https://fhir.iap.hs-heilbronn.de/baseDstu2/Device/10"

'éategory":“measurement“
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DeviceMetric (2)

Generated Narrative with Details

type: MDC_CONC_GLU_GEN (Details : {https://rtmms.nist.gov code "160020" := "160020", given as "MDC_CONC_GLU_GEN"})

identifier: glucosemillimolperliter

unit: MDC_DIM_MILLI_MOLE_PER_L (Details : {https://rtmms.nist.gov code "266866" := "266866", given as "MDC_DIM_MILLI_MOLE_PER_L"})
source: https:/fhir.iap.hs-heilbronn.de/baseDstu2/Device/10

category: measurement
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PLEASE CONNECT TO DEVICE FIRST
25 Sep 2015 at 10:47:01 85.0
27 0ct 2015 at 11:13:02 AT
6 Nov 2015 at 13:19:03 101.0
y 7 Nov 2015 at 16:49:04 o
o e
= 8 Nov 2015 at 08:42:05 S
. o
S 8 Nov 2015 at 13:42:06 9210
= —
" 13 Nov 2015 at 12:29:07 S
4 13 Nov 2015 at 12:32:08
8 . 133.0
5) 13 Nov 2015 at 12:35:09 144.0
O o
17 Nov 2015 at 14:22:10 118.0

CONTROL

ALL LAST FHIR!
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Select device:

BONDED DEVICES:

foobar
SC96:9D:BAARD4

Accu-Chek
00:60:19:24:DA:C1

AVAILABLE DEVICES:

Ma device found

CANCEL

IT department, Medical Informatig 29.10.16 Seite 17
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Please wait...

while I'm fhiring your data

I

IT department, Medical Informatics, He 29.10.16 Seite 18
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Success

Data was fhired successfully.

29.10.16 Seite 19
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Generated Narrative with Details
name: Charles Chartington

birthDate: 11/2/2015

0.00130
0.00125
0.00120
0.00115
0.00110
0.00105
0.00100
0.00095
0.00090
0.00085
0.00080
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€ Bluetooth (JA‘ HL7' FHIR

_—

FHIR Resources

.

Glucose Value

Physician
App

Push Notification

- -
LA
abnormal value
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Eingesetzte Bibliotheken und Frameworks

» HAPI FHIR (Client/Server/Android)

» Erfassende App: Android native

» Arzt App: lonic & client-js (smart on fhir)
» Webapp: client-js

» BPMN-Prozessengine: Camunda

IT department, Medical Informatics, Heilbronn university 29.10.16 Seite 22
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BPMN Prozess der
Glukoseuberwachung

Glukoseverlauf
OK

= e

Prifen des Arzt
Glukoseverlaufs Aufalligkeit benachrichtigen

entdeckt

Start des Glukose
Monitoring

empfangen

Timeout
Uberschritten

Patienten
bescheid geben
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Wie starte ich solch einen Prozess?
EGKfhir > EGKfeuer

» Liest eine EGK mittels Kartenleser aus

» Mapping der eingelesenen Daten auf (profilierte)
FHIR Resourcen
» Patient
» Coverage

» Organization

» Versand der Resourcen an einen FHIR Endpunkt

IT department, Medical Informatics, Heilbronn university 29.10.16 Seite 24
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Mapping der EGK
Daten ]

=,
5
i~ Nachname

= Geschlecht

[ Person B—(eefy fFor |
[ B

UC_PersoenlicheVersichertendatenXML [J—(—ves{] : Coeefs]

[ Land (F—(Coeef—{" Wohnsitzlacndercode

= Archriftensueaty |
1= Anschriftenzusatz |
i
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Mapping der EGK
Daten

) Patient Patient
‘ , identifier Slice: Unordered, Closed, by type.coding.system
4 identifier s 1.1
| system 1.1 Fixed Value: http://hl7.de/fhir/KVNR
E | value 1.1
- I-_ gender 1.1
-+ birthDate 1.1
@, address Slice: Unordered, Closed, by type
o= | address
-5 type 1.1 Fixed Value: postal
- line Postfach
Example: Postfach Nr.: 123
| city 1.1 Example: Musterstadt
| postalCode 1. Example: 12345
-~ 5 country 1.. Binding: http://fhir.de/ValueSet/gkv/countries (DEUV Anlage 8)
= address
- type 1.: Fixed Value: physical
- line .1 Example: MusterstraBe 21
- city 1. Example: Musterstadt
- postalCode 1. Example: 54321
-+ country 1.. Binding: http://fhir.de/ValueSet/gkv/countries (DEUV Anlage 8)

IT department, Medical Informatics, Heilbronn university 29.10.16 Seite 26



Mapping der EGK Daten
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Person.Geburtsdatum
Person.Vorname
Person.Nachname
Person.Geschlecht
Person.Vorsatzwort
Person.Namenszusatz
Person.Titel

IT department, Medical Informatics, Heilbronn university

Patient.birthdate
Patient.name.given
Patient.name.family
Patient.gender
Patient.name.EXTENSION
Patient.name.suffix
Patient.name.prefix
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Mapping der EGK Daten (Alternative)

Vorsatzwort ist ein gelostes Problem
hito-/fhir do/S ureDefinition/kbvleak/

Extension:
http://hl7.org/fhir/StructureDefinition/iso21090-EN-qualifier

Nutzt;
Value Set http://hl7.org/thir/ValueSet/name-part-qualifier

Subset von:
http://hl7 .org/fhir/v3/EntityNamePartQualifierR2
Enthalt: PFX prefix

IT department, Medical Informatics, Heilbronn university 29.10.16
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http://fhir.de/StructureDefinition/kbv/egk/vorsatzwort
http://hl7.org/fhir/v3/EntityNamePartQualifierR2
http://hl7.org/fhir/ValueSet/name-part-qualifier
http://hl7.org/fhir/v3/EntityNamePartQualifierR2
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Mapping der EGK Daten (Alternative)

Problem:
» PFX prefix ist (noch?) nicht im FHIR ValueSet enthalten

» Erhoht die Komplexitat des Patienten Profils:

» Patient.name.prefix wird schon flir den Titel des Patienten genutzt
» Patient.name.prefix muss gesliced werden
» Discriminator: Extension? Profile?

IT department, Medical Informatics, Heilbronn university 29.10.16 Seite 29



Mapping der EGK Daten
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PD (Person.Strassenadresse) FHIR (Patient.address)

Postleitzahl
Ort

Land
Strasse

Hausnummer

Anschriftenzusatz
Strasse + Hausnummer

IT department, Medical Informatics, Heilbronn university

postalCode
city
country

EXTENSION
(is021090-ADXP-streetName)

EXTENSION
(is021090-ADXP-houseNumber)

- (zuklnftig in an line angehangt)
line

29.10.16 Seite 30



Genutzte ldentifier Namespaces

» Krankenversichertennummer
» http://fhir.de/NamingSystem/gkv/kvnr
» genutzt - Patient.identifier & Coverage.identifier

» IK-Nummer
» http://fhir.de/NamingSystem/arge-ik/iknr
» genutzt > Organization.identifier

IT department, Medical Informatics, Heilbronn university 29.10.16
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http://fhir.de/NamingSystem/gkv/kvnr
http://fhir.de/NamingSystem/arge-ik/iknr
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Genutzte Profile & Extensions

» Profile

> http://thir.de/StructureDefinition/kbv/persoenlicheVersicherungsdaten
> http://thir.de/StructureDefinition/kbv/egk/vorsatzwort

» Extensions

> http://hl7.org/fhir/StructureDefinition/is021090-ADXP-streetName
> http://hl7.org/fhir/StructureDefinition/is021090-ADXP-houseNumber
> http://thir.de/StructureDefinition/kbv/egk/vorsatzwort
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» https://github.com/elnin0815/EGKfeuer

» https://simplifier.net/PatricksEgkSandbox
» https://github.com/t4deon/BloodGlucoseMeteron
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https://github.com/t4deon/BloodGlucoseMeteron
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v

Fopet
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CHIP Chilean Health Info and Process
Challenge

Fokus: Software Selbstentwickler
(Servicios de Salud) & Gesundheitsministerium

Methodik:

Analyse der Prozesse (BPMN) um relevante Punkte fur
Interoperabilitat zu identifizieren

Analyse der zu Ubermittelnden Datenstrukturen &
Mapping auf FHIR Resourcen

Vermitteln von FHIR Grundkenntnissen in Theorie und
Praxis (JavaScript)

Beginn der Diskussion um eine Basisprofilierung

IT department, Medical Informatics, Heilbronn university 29.10.16
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Research in

UNIVERSIDAD
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URUGUAY
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Kontaktdaten:

Patrick Werner
GECKO Institut fiir Medizin, Informatik und Okonomie
Hochschule Heilbronn
Max-Planck-Str. 39
D-74081 Heilbronn
patrick.werner@hs-heilbronn.de

chat.fhir.org
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