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Company Info:
MT2IT - your safe medical network®

MT Interoperability
IT
Gateway

* MT2IT enterprise founded in Nov.
2011 by Dr. J.-Uwe Meyer

« MT2IT provides -based
software services for HDOs and
medical device companies

« MT2IT interconnects medical devices
and medical information systems

« Work in progress: Smart app for
managing chronic wounds

« Work in progress: Smart app for
surgical documentation and machine
supported logging of procedures and
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Accomplished by Sept. 29, 2015:
Spark Engine Library, Spark Mongo Library und Mongo DB Driver are installed

UKSH-ITAS http://193.175.223.99:1397/

HL7-FHIR {l
/\‘ {l Spark Engine Library
o Web- +
« SeN\CeS | Application
«SESAP /./ FHIR- HL7-FHIR {l
Controller Spark Mongo Library
Azure DSTU-2
Client»
FHIR
MongoDB
Mediation /A‘ FHlR®©
Server — . - . a
—|«ITAS (IT Application Server)»/ Mediation Server
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Implementation of FHIR DSTU2 Server on ITAS

http://193.175.223.99:1397/

€« > C {Ij] 193:175:223.99:1397 *J Q :

Home  Conformance  Content

FHIR SERVER

Spark 3.0 BETA 8 D e

This server supports the DSTU-2 version of FHIR. This server is regularly reset and filled

withithmatlicislnssoumeexampies. FHIR is the newest HL7 implementation. FHIR aims to simplify the implementation of

HL7v3 without sacrificing information integrity.
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Case Study:
Mapping HL7 ORM in FHIR Resources and Services
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UKSH- IT-App Server e Client ]
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Server» Engine» Order-Query OR
Safety
IS Manager
Application
Software
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Clinical
Information System
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AGFA ORBIS ORM User Template

ORBIS
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© J67—Uwe Meyer, Ph.D., MT2IT
9 yer, Ph.D. HL7 AID WGM, Sun Oct 4, 2015, Atlanta, GA, USA MT)r

—your safe medical network®



HL7 General Order Message (ORM) v2.3

OEM Gensral Order Msssage Chapter
M3H Msssags Header 2
[{NTE}] Notes and Comments (for Header) 2
[
PID Patient Identification 3
[PD1] 2dditional Demographics 3
[{NTE}] Notes and Comments (for Patient ID) 2
[BV1 Patient Visit 3
[BvZ2]] Patient Visit— Rdditional Info 3
[{Iml Insurance &
[INZ2] Insurance Zdditional Info &
[ITH3] Insurance &dd’]l Info — Cert. &
H
[GT1] Guarantor &
[{AT11}] Zllergy Information
]

{

ORC Common Order 4

[

Order Detail Segment OBR, =tc. 4
[{NTE}] Notes and Comments (for Detail) 2
[{D=1}] Diagnosis
[

{
OBX Observation/Result 7
[{NTE}] Notes and Comments (for Results) 2
}
1
]
{[CTI]} Clinical Trial Identification 7
[BLG] Billing Segment 4
}
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HL7 ORM into FHIR Services: Systems Deployment

«MT2IT
Interoperability
Q:JI\RA_ Gateway» FHIR-
«FHIR Mediation s ORM Gty OR-Safety
Server» FHIR-ORM N data falli= i 7 Manager
. s =7 F1} O, o] «evice View
«Service» E oL - 5O «Service» N data -
e[ o e
. s _ . - -
Repository (- HL7 Integration O p
— HL7- ORM UserOuery L
S HL7-ORM ORM data LA -
- message file L. =
\ B | SESAP
@ «Service» . \ HL7-ORM «Service»
FHIR-ORM-Repository \ message file FHIR-ORM-UserQuery
Service operations: \ Service operations:
1) get HL7-ORM message file from repository  \ UKSH- 1) query FHIR-ORM resources data
2) parse HL7-ORM message data \ 2) receive FHIR-ORM resources data
3) map HL7-ORM data to FHIR resources data \ Komm.-Server 3) display FHIR-ORM resources data
4) store FHIR-ORM-resources into FHIR DB n 4) (profile FHIT-ORM resources data as FHIR-ORM-
5) (profile HL7-ORM data as FHIR-ORM- i «Service» E |_ UKSH UserQuery service and store service in FHIR DB)
Repository service and store service in Repository HL7-ORM-Filler -
FHIR DB) CIS
O - M r, Ph.D., MT2IT
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HL7 v2.3 ORM-Message File (German)

MSH|"~\&|ORBIS-LSTM|LSTM|MEDNOVOL | Neurochirurgie |
20150713130815| |ORM™001 |[MSGLSTM15014375|P|2.3

PID||11804260]|7035875|Barez”HOLGER """ |""|19501105|M]| | |[Maria-
Goeppert-StralAYe 7 71""LAYMbeck”"23538"D || ||| ]]]
PV1||I|LZ390SC*"" " "LNEUR""""*"26528001 ||| IWILL-
A"Gutow”™Michel”"Dr. || IN||||]11]11]1]17035875

LT 1201502161537000 [ [ | [LSTM=-2015-036624

ORC|NW|1529430062|LSTM-2015-036624""
1.2.40.0.13.0.11.9346.5.2015036624.181958.20150713130807 (1111 |
20150713130816 |WILL-A"Gutow”™Michel”"Dr. | |[WILL-
A”Gutow”™Michel”"Dr. || ||| |70T] |

OBR| 11529430062 | LSTM-2015-036624""
1.2.40.0.13.0.11.9346.5.2015036624.181958.20150713130807

| LNCHIOPO025"Exzision Hypophysentumor”Exzision

Hypophysentumor”L OP”OT| ||| ||| | |Fragestellung: Entfernung des
Tumors erbeten| | |WILL-A"Gutow”Michel”™"Dr. ||| |]1]120150713130816
[ TOTISTITTITEITT1201507131330000 [ [ 111
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In the following table provides a list of attributes in the ORM*O01 General Entry
Order message that have to be parsed from the segments MSH, EVN, PID, PV1,

Parsing HL7 ORM Message Attributes 1/2

ORC and OBR of the example file “Barez7035875.hl7”:

Segment-Field | Description Example file “Barez7035875.h17”
MSH-1 Field Separator |

MSH-2 Encoding Characters A&

MSH-3 Sending Application ORBIS-LSTM

MSH-4 Sending Facility LSTM

MSH-5 Receiving Application MEDNOVOL

MSH-6 Receiving Facility Neurochirurgie
MSH-7 Date / Time Of Message 20150713130815
MSH-9-1 Message Type ORM

MSH-9-2 Message Type Trigger Event 001

MSH-10 Message Control ID MSGLSTM15014375
MSH-11 Processing ID P

MSH-12 HL7 Version ID 2.3

PID-3 Patient ID (internal 1D) 1804260

PID-4 Alternate Patient ID (PID) 7035875

PID-5-1 Patient Family Name Barez

© Jorg-Uwe Meyer, Ph.D., MT2IT
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Segment-Field Description Example file “Barez7035875.hI7*

PID-5-2 Patient Given Name HOLGER

FID-5-3 Patient Middle Initial or Name

FID-5-4 Suffix

FID-6 Maother's Maiden Name

PID-7 Date/Time of Birth (DOB) 15501105

PID-8 Sex M

FID-11-1 Patient Street Address Mariz-Goeppert-5trake 7 71

FID-11-3 City Lilbeck

PID-11-5 ZIP or Postal Code 23538

FID-11-6 Country 1D D

PV1-1 Patient Visit Segment - Set ID

PV1-2 Patient Class I

Pv1-3-1 Assigned Patient Lacation - Point of Care | LZ3905C

PV1-3-4 assigned Fatient Location — Facility LNEUR

PV1-3-9 sssgred  Pationt location —  LOCation | 26528001
Description

PV1-7-1 attending Doctor — |0 Mumber WILL-A

PV1-7-2 attending Doctor — Family Mame Gutow,

PV1-7-3 Attending Doctor — Given Name Michel

PV1-7-3 attending Doctor — Suffix Dr.

PV1-10 Hospital Service N

PV1-19 Visit Number 7035875

PV1-44 Admit Date/Time 20150216153700

PV1-30 (oL defined in standard! LSTM-2015-036624

ORC-1 Order Control NW

ORC-2 Placer Order Number 15258430062

ORC-3.1 Filler Order Number LSTM-2015-036624

ORC-3-3 Universal 1D TADDTE0LLBAE S ANIS0IEEN IRIESE 201507131 30807

ORC-2 Date/Time of Transaction 20150713130816

ORC-10-1 Entered By — 1D Number WILL-A

ORC-10-2 Family Name Gurow,

ORC-10-3 Given Mame Michel

ORC-10-5 Suffix Dr.

ORC-12-1 Ordering Provider — 1D Number WILL-A

HL7 AID WGM, Sun Oct 4, 2015, Atlanta, GA, USA
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Parsing HL7 ORM Message Attributes 2/2

In the following table provides a list of attributes in the ORM*O01 General Entry
Order message that have to be parsed from the segments MSH, EVN, PID, PV1,
ORC and OBR of the example file “Barez7035875.hl7”:

Segment-Field | Description Example file “Barez7035875.h17”
ORC-12-2 Family Name Gutow

ORC-12-3 Given Name Michel

ORC-12-5 Suffix Dr.

ORC-18-2 Entering Device — Text oT

OBR-2 Placer Order Number 1529430062

OBR-3.1 Filler Order Number LSTM-2015-036624

OBR-3-3 Universal ID 1.2.40.0.13.0.11.9346.5.2015036624.181358.20150713130807
OBR-4-1 Universal Service 1D LNCHIOP025

OBR-4-2 Text Exzision Hypophysentumor
0OBR-4-3 Name of Coding System Exzision valophysentumor
OBR-4-4 Alternate Identifier LoP

OBR-4-5 Alternate Text oT

OBR-13 Relevant Clinical Info. Fragestellung: Entfernung des Tumors erbeten
OBR-16-1 Ordering Provider — ID Number WILL-A

OBR-16-2 Family Name Gutow

OBR-16-3 Given Name Michel

OBR-16-5 Suffix Dr.

OBR-22 Date/Time Results report/statuschange | 20150713130816

OBR-24 Diagnostic Service Section ID oT

OBR-25 Result Status S

OBR-36 Scheduled Date/Time 20150713133000

© Jorg-Uwe Meyer, Ph.D., MT2IT
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Mapping HL7 ORM Segments into FHIR Resources/Objects

- HL7 MSH v2.3 Segment:

HL7 ORM
. HL7 FHIR FHIR FHIR
Segment-Field- . "
Message- Type Resource Name Object Definition Data Type
Component
MSH Message Header MessageHeader http://hl7.org/fhir/2015 | DomainResource
May/messageheader.ht
ml
MSH-3 Sending Application MessageHeader.sour | http://hl7.org/thir/2015 | string
ce.name May/messageheader- | 1 /iy org/fhir/2015
definitions.html#Messa
May/datatypes.htmlgstr
geHeader.source.name | -
ing
MS5H-4 Sending Facility MessageHeader,sour | http://hl7.org/fhir/2015 | string
se.software May/messageheader- | iz org/fhir/2015
definitions.html#Messa May/datatypes.html#istr
geHeader.source.softwa | - = —
ing
e
MSH-5 Receiving Application | MessageHeader.desti | http://hl7.org/fhir/2015 | string
nation.name May/messageheader- http://hl7.org/fhir/2015
definitions.html#Messa May/datatypes.htmlstr
geHeader.destination.n ing
ame
MSH-6 Receiving Facility Organization.name http://hl7.org/thir/2015 | string
May/organization- http://hl7.org/fhir/2015
definitions.htm#0rgani May/datatypes.htmlstr
zation.name ing
MSH-7 Date/Time of MessageHeader time | bttp://hl7.org/fhir/2015 | instant
Message stamp May/messageheader- http://hl7.org/fhir/2015
definitions.htmHiMessa May/datatypes.htmlgin
geHeader.timestamp stant
MSH-9-2 Message Type MessageHeader,even, | hitp://hl7.org/fhir/2015 | Coding
Trigger Event t May/messageheader- http://hl7.org/fhir/2015
definitions.html#Messa May/datatypes.html#Co
seHeader.event ding

© Jorg-Uwe Meyer, Ph.D., MT2IT
—your safe medical network®

HL7 AID WGM, Sun Oct 4, 2015, Atlanta, GA, USA




Mapping HL7 ORM Segments into FHIR Resources/Data Type

HL7 PID v2.3 Segment:

HL7 ORM
s t-Field HL7 FHIR FHIR FHIR
egment-Field-
€ Message- Type Name Object Definition Data Type
Component
PID Patient Identification | Patient http://hl7.0rg/thir/2015 | DomainResource,
Segment May/patient.htmI#5.1
PID-3 Patient ID (internal Order.subject http://hl7.org/fhir/2015 | Reference(Patient)
ID) May/order-
definitions.html#0rder.
subject
PID-4 Alternate Patient ID Patient.identifier http://hi7.org/fhir/2015 | |dentifier
Mayinatiers _ http://hI7.org/fhir/2015
definitions.html#Patient
- - May/datatypes.html#d
Jddentifier e
entifier
PID-5 Patient Name Patient.name http://hi7.org/fhir/2015 [ HumanName
—Wﬁp—ﬁ _t_at'e"; patient | MELR//N7.org/fhir/2015
e May/datatypes. htm#H
.name
— umanName
PID-5-1 Patient Family Name | Patient.name.famil http://hi7.org/fhir/2015 | HumanName.family
May/patient- | nttpymiz.org/iir/2015
definitions.html#Patient
May/datatypes-
[name definitions.htmHi#Human
Name . family
PID-5-2 Patient Given Name | Patient:name.given | htto://hi7.org/fhir/2015 | HumanName.given
May/patiert | nttp:/hiz.org/thir/2015
definitions.html#Patient
May/datatypes-
-name definitions.htmHi#Human
Name.given
PID-7 Date/Time of Birth Patient.birthDate http://hl7.org/fhir/2015 | date
BV /Daent tiant | MtE:L/NI7.0rg/fhir/2015
e_|n| lons. MtmEratien May/datatypes. html#da
.birthDate
- te
PID-8 Sex Bﬂlﬁﬂm http://hl7.org/fhir/2015 code
May/patiert: | nttp://hiz.org/fhir/2015
definitions.html#Patient
May/datatypes. html#co
gender de

© Jorg-Uwe Meyer, Ph.D., MT2IT
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Mapping HL7 ORM Segments into FHIR Resources/Data Type

HL7 PV1 v2.3 Segment:

HL7 ORM
Seement-Field HL?7 FHIR FHIR FHIR
- Message- Type MName Object Definition Data Type
Component
PV1 Patient Visit Segment | Encounter http://hl7.org/thir/2015 | DomainResource,
May/encounter-
definitions.html
PV1-3 Assigned Patient Location http://hl7.org/thir/2015 | DomainResource
Location May/location-
definitions.html
PV1-3-1 Assigned Patient Location.identifier http://hl7.org/thir/2015 | Identifier
Location — Point of May/location- | http://hi7.org/fhir/2015
Care dEjflnltl_ons.htmI#Locatlo May/datatypes.htmi#id
n.identifier entifier
PV1-3-4 Assigned Patient Location.name http://hl7.org/fhir/2015 | string
Location - Facility May/location- hittp://hi7.org/fhir/2015
definitions.htmHLocatio May/datatypes.htmisistr
n.name : .
= ing
PV1-3-9 Assigned Patient Location.description | http://hl7.org/fhir/2015 | string
Location — Location May/location- | httpy//hi7.org/fhir/2015
Description def|n|t|gnrr.htmI#Lacat|o May/datatypes.html#str
n.description -
ing
PV1-19 Visit Number Encounter.identifier http://hl7.org/fhir/2015 | |dentifier
May/encounter- -
S —— http://hl7.org/fhir/2015
definitions.htmH#Encou May/datatypes.htmiid
nter.identifier entifier :
PV1-44 Admit Date/Time Encounter.period http://hl7.org/fhir/2015 | Period
May/encounter- -
et http://hl7.org/fhir/2015
definitions.htm#Encou May/datatypes.htmizPe
nter.participant.period riod :

© Jorg-Uwe Meyer, Ph.D., MT2IT
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Mapping HL7 ORM Segments into FHIR Resources/Data Type

HL7 ORC v2.3 Segment:
HL7 ORM
. HL7 FHIR FHIR FHIR
Segment-Field- . s
Message- Type Name Object Definition Data Type
Component

ORC Order Control Order http://hl7.org/fhir/2015 | DomainResource
May/order-
definitions.htmI#QOrder

ORC-2 Placer Order Number | Order.identifier http://hl7.org/fhir/2015 | Identifier
May/order- http://hi7.org/fhir/2015
definitions.html#Order.i May/datatypes.html#ld
dentifier entifier

ORC-3-1 Filler Order Number Order.identifier http://hl7.org/fhir/2015 | Identifier
May/order- http://hl7.org/fhir/2015
definitions.html#Order.i Mavy/datatypes.htmil#ld
dentifier entifier

ORC-9 Date/Time of Order.date http://hl7.org/fhir/2015 | dateTime

Transaction May/order- http://hl7.org/fhir/2015

definitions.html#Order. May/datatypes.html#da
date teTime

© Jorg-Uwe Meyer, Ph.D., MT2IT
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Mapping HL7 ORM Segments into FHIR Resources/Data Type

HL? OBR v2.3 Segment for ProcedureRequest
HL7 ORM
. HL7 FHIR FHIR FHIR
Segment-Field- Message- T N Object Definiti DataT
- e
T — ge- Typ ame je efinition ata Type
OBR Observation Request | ProcedureRequest http://hl7.0rg/fhir/2015 | DomainResource
May/procedurerequest-
definitions.html#Proced
ureReguest
OBR-4-1 Universal Service ID ProcedureRequest.ident | http://hl7.org/fhir/2015 | Identifier
ifiex. May/procedurerequest- | pyip.//hi7.org/fhir/2015
definitions.html#Proced Mav/datatypes. html#ld
ureRegquest.identifier antifier
OBR-13 Relevant Clinical Info | ProcedureRequest.type | http://hl7.0rg/fhir/2015 | string
May/procedurerequest- | pyip.//hi7.org/fhir/2015
definitions.html#Proced May/datatypes.htmlfistr
ureReguest.type ing
OBR-22 Date/Time Results ProcedureRequest.timin | http://hl7.org/fhir/2015 | Period
gheriod May/procedurerequest: | pp.//hi7.org/fhir/2015
definitions.html#Proced May/datatypes.html#Pe
ureRequest.timing x riod
OBR-24 Diagnostic Service DiagnosticReport.ser | http://hl7.org/fhir/2015 | CodeableConcept
Section 1D viceCategory May/diagnosticreport- http://hl7.ore/fhir/2015
definitions.html#Diagno May/datatypes.html#Co
sticReport.serviceCateg deableConcent
deableloncept
ory
OBR-25 Result Status ProcedureRequest.st http://hl7.0rg/fhir/2015 | Code
atus May/procedurerequest- | pn//h17.0rg/fhir/2015
definitions.html#Proced May/datatypes.html#co
ureRegquest.status de
OBR-36 Scheduled ProcedureRequest.timin | http://hl7.org/fhir/2015 | dateTime
Date/Time gRatelims May/procedurerequest- | pn//hi7.0rg/fhir/2015
definitions.html#Proced May/datatypes.html#da
ureRequest.timing x teTime

© Jorg-Uwe Meyer, Ph.D., MT2IT
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Referencing the Identified HL7 ORM FHIR Resources ...?

Application: Surgical Procedure Session

Order I

Patient
Procedure Request

Message
Header

Practitioner .
Organization

Location N
|—>| Organization

© Jorg-Uwe Meyer, Ph.D., MT2IT
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An Open Web-Interface-Based Interoperability Systems Platform
For Live Point-of-Care Surgical Applications
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Thank you!
“HL7 ORM v2.3 into FHIR REST-API”

Jérg—UWG Meyer,
MT2IT GmbH & Co. KG, Germany
Joerg-uwe.meyer@mt2it.com
www.mt2it.com
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