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1 Foreword

Integrating the Healthcare Enterprise (IHE) isratiative designed to stimulate the integration
of the information systems that support moderntheate institutions. Its fundamental objective
is to ensure that in the care of patients all nexginformation for medical decisions is both
correct and available to healthcare professionale IHE initiative is both a process and a
forum for encouraging integration efforts. It defina technical framework for the
implementation of established messaging standardshieve specific clinical goals. It includes
a rigorous testing process for the implementatiathie framework. And it organizes
educational sessions and exhibits at major meetihggedical professionals to demonstrate the
benefits of this framework and encourage its adopby industry and users.

The approach employed in the IHE initiative is totlefine new integration standards, but rather
to support the use of existing standards, HL7, DMC@ETF, and others, as appropriate in their
respective domains in an integrated manner, defioamfiguration choices when necessary.

IHE maintain formal relationships with several stards bodies including HL7, DICOM and
refers recommendations to them when clarificatimnsxtensions to existing standards are
necessary.

This initiative has numerous sponsors and supppdrganizations in different medical specialty
domains and geographical regions. In North Amdheaprimary sponsors are the American
College of Cardiology (ACC), the Healthcare Infotroa and Management Systems Society
(HIMSS) and the Radiological Society of North AnoariRSNA). IHE Canada has also been
formed. IHE Europe (IHE-EUR) is supported by a éaogalition of organizations including the
European Association of Radiology (EAR) and Europ@angress of Radiologists (ECR), the
Coordination Committee of the Radiological and Et@medical Industries (COCIR), Deutsche
Rontgengesellschaft (DRG), the EuroPACS Associatégmupement pour la Modernisation du
Systeme d'Information Hospitalier (GMSIH), SociBtancaise de Radiologie (SFR), Societa
Italiana di Radiologia Medica (SIRM), the Européastitute for health Records (EuroRec), and
the European Society of Cardiology (ESC). In JdpHtrJ is sponsored by the Ministry of
Economy, Trade, and Industry (METI); the Ministriyttealth, Labor, and Welfare; and MEDIS-
DC; cooperating organizations include the Japandtrtes Association of Radiological Systems
(JIRA), the Japan Association of Healthcare InfaramaSystems Industry (JAHIS), Japan
Radiological Society (JRS), Japan Society of Radjichl Technology (JSRT), and the Japan
Association of Medical Informatics (JAMI). Otherganizations representing healthcare
professionals are invited to join in the expangbthe IHE process across disciplinary and
geographic boundaries.

The IHE Technical Frameworks for the various doredli Infrastructure, Cardiology,
Laboratory, Radiology, etc.) defines specific inmpéntations of established standards to achieve
integration goals that promote appropriate shavingedical information to support optimal
patient care. It is expanded annually, after #goplesf public review, and maintained regularly
through the identification and correction of errafide current version for these Technical
Frameworks may be found atvw.ihe.net/Technical Framewark
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The IHE Technical Framework identifies a subsaheffunctional components of the healthcare
enterprise, called IHE Actors, and specifies tirggractions in terms of a set of coordinated,
standards-based transactions. It describes tlig didtransactions in progressively greater
depth. The volume I provides a high-level viewkE functionality, showing the transactions
organized into functional units called Integratfofiles that highlight their capacity to address
specific clinical needs. The subsequent volumesige detailed technical descriptions of each
IHE transaction.

This supplement to the IHE Cardiology Technical Franework v2 is submitted for Trial
Implementation through March 2007.

Comments arising from Trial Implementation should ke submitted to:
http://forums.rsna.org

Under the “IHE” forum, select the
“IHE Cardiology Technical Framework Supplements 2006”
sub-forum.

The IHE Cardiology Technical Committee will addressthese comments and expects to
publish the Final Text version in June 2007.

2 Introduction

This Supplement adds a new profile to the IHE Gaodjy Technical Framework describing a
means to transfer information from an interrogateglantable cardiac device to information
management systems.

Cardiac electrophysiologists follow patients witplantable cardiac devices from multiple
vendors. These devices are categorized as pacesnakplantable cardioverter defibrillators,
and cardiac resynchronization therapy devicespasof patient follow-up an interrogation of a
cardiac device is performed (either in-clinic omigely from a patient’s residence). Information
is collected about the device such as device ifiestion, therapy settings, device diagnostics,
and device testing. These interrogations are pedd by vendor proprietary equipment.

To improve workflow efficiencies Cardiology and Efe Physiology practices require the
management of “key” summary implantable rhythm oardevice interrogation information in a
central system such as an EHR or a device clinitag@ment system.
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To address this requirement, the Implantable De@@mealiac Observation (IDCO) Profile defines
a standard based translation and transfer of suyndesice interrogation information from the
interrogation system to the information managensgstem.

2.1 Choice of Standards

The content of Implantable Device Cardiac Obseovaitaiformation has been standardized in
HL7 v3 Therapeutic Devices Domain / Implantabledize Device Topic / Implantable Cardiac
Device Summary message. That message uses a sigidtured XML-based format based on
the HL7 Reference Information Model (RIM), and gfies use of the IEEE 1073 Nomenclature
for Point-of-care Medical Device Communication -plantable Device, Cardiac. That message
provides the defined content structure for the nlag®n message of this profile.

However, the HL7 v3 message transport infrastrecisinot broadly implemented, and is
unlikely to be broadly implemented in the next fgears. Because HL7 v2.x is the widely
supported version, this profile specifies conveytimg v3 content as Encapsulated Data in a v2.x
ORU (unsolicited observation) message. When v3agestransport infrastructures become
available, it will be a relatively simple matterreplace the v2 message transport with a v3
transport; since the content is already in theorBat, minimal changes to the application
processing of the message would be needed.

Also, the IEEE 1073 Nomenclature for Point-of-cltedical Device Communication —
Implantable Device, Cardiac is currently in theqass of being balloted. The schema and
structure of the version of the nomenclature fa wgh this profile is available on the IHE
website ahttp://www.ihe.net/Technical _Framework/index.cfm#tialogy.

2.2 Open Issues and Questions

None

2.3 Closed Issues

1. Scheduling is not within scope of this profile jaar 1.
2. How do we integrate the IDCO actors into the EP kifow? This is a future issue.

3. IEEE 1073.1.1.3 ICD Terms is currently being prepaior ballot. Final specifications are
not currently available for inclusion in the prefibut will be referenced from the IHE site.
Specifications going to ballot should be availdblereference by early July.

4. This profile mandates the use of PIX for cross+ezieing device identifiers to patients.
Should PDQ also be referenced as another optiore$oiving patient IDs or should the
methods of resolution be open to implementatioms ot specify PIX or PDQ)? No. PDQ
is not appropriate for this profile. PDQ would uég a query for every message received.

5. This profile mandates the use of PAM to updategpdtiiemographics in the observations
stored in the Observation Repository. Is this seagy and appropriate for this profile? Yes.
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6. This profile does not require the use of ATNA. Tfehare several implementation models for
this profile that do not require transmission afedaver public networks including intra-
institutional, VPN, etc. However, when public netks are used, ATNA is one option for
secure transport over those networks. Should ADEAequired? ATNA should be required
for remote follow-ups. Referencing ATNA makes dafg security for the profile easy.

7. This profile specifies an HL7 Message Router atdatistribute observations to multiple
recipients in an institution. Is the HL7 Messagmifer actor needed? What value does the
HL7 Message Router actor add to the integratiofilpfo Should the HL7 Message Router
provide the PI1X consumer actor to match incomingesbations with local patient
identifiers? The HL7 Message Router provides gr@gech for getting the integration
engine vendors directly involved in the IHE proce$tie HL7 Message Router will continue
to be used. The HL7 Message Router will be growpéd PIX consumer as to provide
patient identification reconciliation. With thisayiping the HL7 Message Router provides a
service beyond pass-through routing.

8. Patient Identity Feeds are assumed to be paregbatient / device registration process,
which will be required before an Observation Refmogi/ Processor can receive CARD-12
transactions. This profile does not specify thedpaldentity Feed transaction. If PIX is
used, should the PIX Identity Source actor be $ieelcior registration of the device with the
patient? Should it be grouped with the Observatioeator / Processor / Repository? No.
The Observation Creator is not positioned to pigaie in PIX at this time. This is a
possibility for future versions of the profile.
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Changes to Volume | — Integration Profiles

| Add to Section 1.7

* The IDCO profile specifies a mechanism for the toga transmission, and processing of
discrete data elements and report attachmentsiassibwith cardiac device interrogations
(observations).

| Add to Section 2.1

Table 2-1 Integration Profile Dependencies

Integration Profile Depends On Dependency Type Comments

IDCO ITI-TF PIX Profile The HL7 Message Router,
Observation Processor, and
Observation Repository are
required to be grouped with the
Patient Identifier Cross-Reference
Consumer actor.

ITI-TF PAM Profile The Observation Repository is
required to be grouped with the
Patient Demographic Consumer
Actor.

Add to Section 2.2

2.2.x Implantable Device Cardiac Observation Profil e

The Implantable Device Cardiac Observation IntegnalProfile defines a mechanism for the
creation, transmission, and processing of disaata elements and report attachments
associated with cardiac device interrogations (olag®ns). It supports the uses cases for in-
clinic and remote implanted cardiac device follopsu

Add to Section 2.3

Observation Creator - A system that creates and transmits diagnostilsevapeutic
observational data.

Observation Processor A system that receives clinical observations famther processes
them for inclusion within derivative products, swaclinical reports, databases, or
transcoded/reformatted results.
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Observation Repository -A system that receives clinical observations andestthem for
subsequent retrieval and display. The Observ&epository updates stored data
with updated demographics through out the lifecyélthe data.

HL7 Message Router -A system that receives HL7 messages, routes theme@r more
configured actors, and handles transport level asketlgements. The HL7 Message
Router may also provide modification of the messageccordance with specific

profiles.
Integration Profile CATH | ECHO | ECG | ED | IDCO

Actor
Acquisition Modality X X X
ADT Patient Registration X X
Department System Scheduler/Order Filler X X
Evidence Creator X X X
Image Archive X X X
Image Display X X X
Image Manager X X X
Order Placer X X
Performed Procedure Step Manager X X
Report Creator X
Time Client (note 1)
Display X
Information Source X

Observation Creator

Observation Repository

Observation Processor

HL7 Message Router

I I [Ix [IX

Add to Section 2.4

Send Observations -Observations, measurements, or reports, are semg an HL7
Observations message. [CARD-12]

Integration Profile | CATH |[ECHO| ECG | ED | IDCO
Transaction
Patient Registration [RAD-1] X X

Placer Order Management [RAD-2] X X
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Integration Profile
Transaction

CATH

ECHO| ECG | ED | IDCO

Filler Order Management [RAD-3]

X

Procedure Scheduled [RAD-4]

X

Query Modality Worklist [RAD-5]

X

Modality Procedure Step In Progress [CARD-1]

Modality Procedure Step Completed [RAD-7]

Modality Images/Evidence Stored [CARD-2]

Storage Commitment [CARD-3]

Patient Update [RAD-12]

Procedure Update [RAD-13]

Query Images [RAD-14]

X
X
X
X
X
X
X

Query Evidence Documents [RAD-44]

Retrieve Images/Evidence [CARD-4]

X

Instance Availability Notification [RAD-49]

X

Maintain Time [ITI-1]

(note 1)

Retrieve Specific Info for Display [ITI-11]

Retrieve ECG List [CARD-5]

Retrieve ECG Document for Display [CARD-6]

Send Observations [CARD-12]

X

Patient Identity Query [ITI-9]

(note 2)

Patient Identity Feed [ITI-30]

(note 2)

Notes:

1. The Maintain Time transaction is not fallsnpart of the Cath Workflow Profile, but it isquired for the
Time Client actor grouped with certain actors iattRrofile.

2. The Patient Identity Query and Patient Identity Feed transactions are not formally part of the

Implantable Device Cardiac Observations Profile, btiare required for the PIX Consumer and Patient

Demographics Consumer actors grouped with certainaors in that Profile.

Add to Section 2.5

The HL7 Message Router actor participating in D€ Profile shall be grouped with the
Patient Identity Cross-Reference Consumer actthieoP1X Profile (ITI-TF).

The Observation Processor actor participatingenlBCO Profile shall be grouped with the
Patient Identity Cross-Reference Consumer acttiieoP1X Profile (ITI-TF) when the PIX-
based Reconciliation Option is supported.

The Observation Repository actor participatingi@ [DCO Profile shall be grouped with the
Patient Identity Cross-Reference Consumer actthieoP1X Profile (ITI-TF), and with the
Patient Demographics Consumer actor of the PAMiler@I-TF).

10

Rev. 06 Trial Implementation - 2006-06-08

Copliti® 2006: ACC/HIMSS/RSNA



IHE Technical Framework Supplement - Implantableibe Cardiac Observations

| Add the following new profile section

9 Implantable Device Cardiac Observation Profile (I DCO)

Cardiac electrophysiologists follow patients withplantable cardiac devices from multiple
vendors. These devices are categorized as pacesnaRplantable cardioverter defibrillators,
and cardiac resynchronization therapy devicespasof patient follow-up an interrogation of a
cardiac device is performed (either in-clinic omigely from a patient’s residence). Information
is collected about the device such as device ifiestion, therapy settings, device diagnostics,
and device testing. These interrogations are pedd by vendor proprietary equipment.

To improve workflow efficiencies Cardiology and Elle Physiology practices require the
management of “key” summary implantable rhythm oardevice interrogation information in a
central system such as an EHR or a device clinitagement system.

To address this requirement, the Implantable De@@meliac Observation (IDCO) Profile defines
a standard based translation and transfer of suyndesice interrogation information from the
interrogation system to the information managensgstem.

The IDCO profile specifies a mechanism for the toga transmission, processing, and storage
of discrete data elements and report attachmestei@ed with cardiac device interrogations
(observations).

9.1 Actors/ Transactions

Figures 9.1-1 and 9.1-2 show the actors and tréonsadirectly involved in the IDCO
Integration Profile with bold and with solid line§&srouped actors are shown italicized and with
dotted lines. Other actors and transactions tlzat Ioe indirectly involved because of their
participation in associated IHE Integration Prcfilgre not shown.

Note: See Appendix | for examples of grouping ID&ors with actors of other Profiles.

Figure 9.1-1 shows a full configuration where thHes€rvation Creator sends a CARD-12
transaction via an HL7 Message Router to an ObsernvRrocessor or Observation Repository.
Figure 9.1-2 shows an alternate configuration whieeeObservation Creator sends the CARD-
12 transaction directly to the Observation Proceaad Observation Repository actors.

11
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PIX Consumer
(optional)
Send
PIX Consumer Observation —»
CARD - 12 .
Send [ ] Observation
Observation —» Processor
Observation [CARD - 12] HL7 Message Send
Creator Router Observation —»
[CARD -12] Observation
Repository
PIX Consumer
Patient
Demographics
Consumer
Figure 9.1-1. IDCO Actor Diagram
Send PIX Consumer
en ;
Observation —» (option)
[CARD - 12]
Observation
Processor
Observation Send
Creator Observation :
[CARD-12] —™ Observation
Repository

P1X Consumer

Patient
Demographics
Consumer

Figure 9.1-2. IDCO Actor Diagram (Alternate Config  uration)

See section 9.5 Patient Identification for detadlacerning the grouped PIX Consumer and
Patient Demographics Consumer actors.

Table 9.1-1 lists the transactions for each adtecty involved in the IDCO Profile. In order to
claim support of this Integration Profile, an immplentation must perform the required
transactions (labeled “R”). Transactions labeled && optional. A complete list of options
defined by this Integration Profile that implemeitas may choose to support are listed in the
appropriate actor profile; as specified in the Beactolumn in the table defined below.

12
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Table 9.1-1. Implantable Device Cardiac Observatio n Integration Profile -
Actors and Transactions

Actors Transactions Optionality Section in Vol. 2
Observation Creator Send Observations [CARD-12] R CARD-TF 2: 4.12
HL7 Message Router Send Observations [CARD-12] R RDATF 2: 4.12
Observation Repository Send Observations [CARD-12] R CARD-TF 2: 4.12
Observation Processor Send Observations [CARD-1P] R CARD-TF 2: 4.12

9.2 IDCO Integration Profile Options

Many Actors have Options defined in order to accadate variations in use across domains or
implementations. Options that may be selectedhigrihtegration Profile are listed in the table
9.2-1 along with the Actors to which they apply.

Table 9.2-1: IDCO - Actors and Options

Actor Option Name Vol & Section
Observation Creator None
Observation Repository None
Observation Processor PIX-based Reconciliation CAR®: 4.12.5.2.7
HL7 Message Router None

9.2.1 PIX-based Reconciliation Option

The Observation Processor is required to recottodd’atient ID from the Observation Creator
with the Patient ID used in the local domain (seeti®n 9.5). Observation Processor claiming
this PIX-based Reconciliation Option shall be gredigvith the Patient Identifier Cross-
Reference Consumer actor of the IHE Patient Ideni@ross-Referencing Profile (PIX) to
perform the ID mapping.

9.3 IDCO Use Cases

9.3.1 Use Case I1: Implantable Cardiac Device In-Cl inic Followup
Note: This use case is identical to HL7 v3 Impddhe Cardiac Device Follow-Up Storyboard (POTD_SOWm ).

Clinical Context:

Adam Everyman presents at the electrophysiology {&mw-up clinic for his appointment.
Adam will present for follow-up 7-10 days after ifapt and every 3-6 months thereafter,
depending on the therapy protocol.

13
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Dr. Ed Electrode, an Electrophysiologist - alseredd to as a following physician, and Nancy
Nightingale, an R.N., work in the electrophysiold&P) follow-up clinic.

Note: In the area of Electrophysiology, a "progragnhis a commonly used term to describe a
specialized computer that is capable of commumgatiith an implanted device. Programmers
are used to interrogate implanted devices and Yaro§ or make changes to, implanted cardiac
device settings.

Nancy interrogates the device using the progranamdrextracts the data (e.g., settings, status,
events) from the device. Nancy reviews the devata dnd captures the "current state" device
data from the programmer screen and/or printshauséttings and/or uses an information
transfer mechanism (e.g., floppy disk, analog cadiie) to transmit device data, which is in a
proprietary format, to a translator system.

If the device data has been sent to the transtgiem, the clinician may desire to transmit data
to an electronic health record system (EHR) or ceelinic management system. In this case, a
necessary subset (pre-determined by the clinidlaméntity responsible for the translator
system) of the data that represents the devicatsmsry data' is converted from the proprietary
format and transmitted using HL7 messaging to tReotfice EHR or device clinic management
system.

Dr. Ed Electrode reviews the device data and iflestappropriate changes to device settings.
Nancy Nightingale makes these changes via the anagier. Nancy then captures the “final
state" device data. Nancy then uses the informatarsfer mechanism to transmit device data,
which is in a proprietary format, to a translatgstem, which again converts the data into an
HL7 message and communicates the 'summary ddte winic's EHR or device clinic
management system. This second message will utiizeeame HL7 message format as the first.

These summary reports are sent as unsolicited \dig®T events.
For example a device summary could contain thewioilg items:
Device Diagnostics
Events Counters
Device Observations
Programmed Therapy Settings
Clinician Comments

Note: Electrocardiograms are not currently adaméss the HL7 standards. They can be sent as ag®Béhment to
the HL7 message.

IHE Context:

In the use case the translator system equates ©likervation Creator actor and the EHR or
device clinic management system equates to theMisSsage Router / Observation Processor /
Observation Repository actors. The HL7 formattagdlanted cardiac device interrogation
message is the CARD-12 transaction.
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9.3.2 Use Case 12: Implantable Cardiac Device In-Cl inic Followup with Networked
Programmer that Translates Information

Clinical Context:

Same as in-clinic use case above with the followingnge. The programmer communicates
directly with an electronic health record systerhlE or device clinic management system,
acting as a translator system.

IHE Context:

Same as in-clinic use case above with the followingnge. The programmer assumes the role
the actor Observation Creator.

9.3.3 Use Case I3: Implantable Cardiac Device Remot e Followup

Clinical Context:

Portions of the previous use case also apply taxABaeryman having his device followed
remotely. Adam will present to an interrogation ideMocated outside of the clinic (e.g., in
Adam'’s residence) which will capture the stateisfimplanted device and will transmit the
information to a translator system. The translaj@tem converts the data into an HL7 message
and communicates the 'summary data' to the cligidR.

IHE Context:

Same as in-clinic use case above. The Observ@teator, Processor, and Repository actors
should be grouped with the Secure Node actor oATHeA Profile to secure communications
for remote follow-ups if data is sent across artrusted network.

9.3.4 Use Case 14: Third Party Value-Added Services

Clinical Context:

The translator system described in use cases 112amdy be implemented as a service of a third
party, e.g., the device manufacturer or a monigps@rvice. This system may provide various
types of value-added services, such as data adgreg@ad analysis, trending, and statistical
reports. Such additional data may be appendetketstandard device observation 'summary
data' message sent to the recipient system.

IHE Context:

Same as in-clinic use case above. The additicatal alygregation or rendering can be sent as a
PDF attachment to the HL7 message.

These types of value-added services are likelyetprbvided by a party that will send the results
over the Internet. In this case, use of the ATN#fife on the link between the Observation
Creator and the HL7 Message Router is recommended.
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9.4 IDCO Process Flow

The IDCO Profile defines a transaction to suppuoetéxchange of unsolicited observations
created during an Implantable Device Cardiac Olzem. The two basic process flows for the
IDCO profile is shown in Figures 9.4-1 and 9.442d are described below.
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Interrogator

‘ Device

Observation Creator HL7 Router Observation Processor Observation Repository PIX Manager

i Query Device (1)!

Receive Query Information
1 1

] i

Send Interrogation (2

> Validate and Review (3)
|
|
> Translate Information (4)
1

#\Iode Authentication [ITI-19] (5)

Send Observation [CARD-12] (6)

PIX Query [ITI-9] (7)

> Modify PID (8)

Send Observation [CARD-12] (9
N|

)

Process Observation (10)

Send Observation [CARD-12] (11)

Store Observation {12)

———————e S -
e

T
|
|
|

Figure 9.4-1. Basic Process Flow in IDCO Profile wi  th HL7 Message Router and Secured Connection
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Note: Device and Interrogator actors and assoctaéedactions are outside the scope of this

profile.

Process Flow Steps for Figure 9.4-1

1)

2)

Query Device - The implanted cardiac Device isrimuigated in a manufacturer-
proprietary manner by the Interrogator

Send Interrogation — The Interrogator sends inféioman a manufacturer-proprietary
manner to the Observation Creator.

3) Validate and Review — The Observation Creator addigl the information. This may

4)

5)

6)

7)

8)

9)

include the clinician reviewing and approving théormation.

Translate Information — The Observation Creatardiaes the information into the
proper HL7 format.

Node Authentication — Security is required for sactions that traverse un-trusted
networks. The ATNA Secure Node actor should beiged with the Observation
Creator and HL7 Message Router actors in thesatsitis. The Observation Creator is
authenticated by the HL7 Message Router using theAANode Authentication [ITI-9]
transaction. A secured network connection musdtablished between the secured
nodes as defined by the ATNA Encryption Option.

Send Observation — The Observation Creator seeddeice information to the HL7
Message Router using the CARD-12 transaction.

PIX Query — The HL7 Message Router matches thema provided by the
Observation Creator to the internal Patient ID witthe clinic domain using the PIX
Query ITI-9 transaction.

Note that the patient identifier used in the HLB@&lvation message is not the ID
used by the receiving system. The interrogatistesy will have no knowledge of
patient ID other than the serial number of the deysince the device is
implanted into only one patient, it can serve dgpe of patient ID. In this case,
the “assigning authority” for the ID is the deviceanufacturer. The ID will be a
combination of the manufacturer, model number, sarial number of the device.
See section 9.5 for details concerning PatientéBonciliation.

Modify PID — The HL7 Message Router modifies th® Begment of the CARD-12
transaction supplying the appropriate Patient ID.

Send Transaction — The HL7 Message Router sendfethee information to the
Observation Processor using the CARD-12 transaction

10)Process Observation — The Observation Procesdbefysrocesses the observation

message for inclusion within derivative products;hsas clinical reports, databases, or
trans-coded / reformatted results.
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11)Send Transaction — The HL7 Message Router sendfethee information to the
Observation Repository using the CARD-12 transactio

12)Store Observation — The Observation Repositoryigesviong-term storage of the
observation, and makes it available through medmasmbeyond the scope of this profile.

The Observation Repository must manage patient deapbic updates for the life of the
data. It uses the PAM Profile to interact with Begtient Demographics Source to
perform this function (actors not shown on model).
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Device Interrogator Observation Creator Observation Processor Observation Repository PIX Manager

i Query Device (1) i
erSend InterrogationtiJ

.

fSend Interrogation (2)

!

> Validate and Review (3)
> Translate Information (4)

Send Observation [CARD-12] (5)

F__________________________________

b~

PIX Query [ITI-9] (6)

> Process Observation (7)

T
|
|

Send Observation [CA'RD-12] (8)

e e

|
[
(

"1 PIX Query [ITI-9] (9) ﬂ

> Store Observation (10)
|
|
|
|
|
|
|
|
|

______________________________________________________________{:::_

Figure 9.4-2. Basic Process Flow in IDCO Profile wi  th No HL7 Message Router
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Process Flow Steps for Figure 9.4-2

1) Query Device - The implanted cardiac Device isrmatgated in a manufacturer-proprietary
manner by the Interrogator

2) Send Interrogation — The Interrogator sends inféionan a manufacturer-proprietary
manner to the Observation Creator.

3) Validate and Review — The Observation Creator adig the information. This may include
the clinician reviewing and approving the infornoati

4) Translate Information — The Observation Creatardiaes the information into the proper
HL7 format.

5) Send Observation — The Observation Creator serddetvice information to the Observation
Processor using the CARD-12 transaction.

6) PIX Query — The Observation Processor matchesdhier® ID provided by the Observation
Creator to the internal Patient ID within the dtimiomain. It may do this using an
implementation-specific ID mapping mechanism, ot dlaims the PIX-based Reconciliation
Option it will use the PIX Query ITI-9 transaction.

7) Process Observation — The Observation Procesdbefysrocesses the observation message
for inclusion within derivative products, such dsical reports, databases, or trans-coded /
reformatted results.

8) Send Transaction — The Observation Creator semddewice information to the Observation
Repository using the CARD-12 transaction.

9) PIX Query — The Observation Repository matcheddeent ID provided by the
Observation Creator to the internal Patient ID witthe clinic domain using the PIX Query
ITI-9 transaction.

10)Store Observation — The Observation Repositoryigesviong-term storage of the
observation, and makes it available through meamasmbeyond the scope of this profile.

The Observation Repository must manage patient deapbic updates for the life of the
data. It uses the PAM Profile to interact with Begtient Demographics Source to perform
this function (actors not shown on model).

9.5 Patient Identification

This profile specifies two actors, the Observatkepository and the Observation Processor, that
are the endpoints for observation messages. Tdotses must cross-reference patient identifiers
across the two Patient Identifier Domains: the deviendor systems providing the observations

and the clinics receiving the observations.
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IHE specifies the Patient Identifier Cross-Refenegdrofile (P1X) as the mechanism to obtain
such cross-references from a central server (tkeMRinager). The IDCO profile uses the PIX
Query (ITI-9) transaction for its actors to obtanoss-referencing information. The PIX
Consumer actor is grouped with the HL7 Message &ptlte Observation Repository, and
optionally the Observation Processor. The PIX Mgnactor is not specified within this profile
but is assumed to exist.

The Observation Processor may use an implementggpiecific ID mapping mechanism, rather
than the PIX transaction. However, the HL7 Mesdageter and the Observation Repository
must use the PIX mechanism.

It is assumed that a Patient Identity Feed (ITik@psaction, or the equivalent, will occur to
register the cross-referencing of the device idgmiith the identity of the patient having the
device. The identity feed can be manual or autmnpetr existing patient registration policies
and procedures. Configuration of the PIX Managemnfatching the device identifier with the
patient record is considered out-of-scope for pincgile.

The PIX Consumer actor will pass to the PIX Mandgerpatient identifier as specified in the
Send Observation (CARD-12) specification. The tdiem is the concatenation of the device
model number and device serial number. The identsigning authority is the device
manufacturer. The PIX Manager returns the locaépaidentifier.

An alternate configuration has the HL7 Message &uoattor grouped with the PIX Consumer
actor. In this case the HL7 Message Router willdsponsible for obtaining patient
identification cross-referencing information anddifging the CARD-12 transaction
appropriately. In this configuration, the ObsematRepository and Observation Processor will
recognize that the assigning authority for thed®atiD in the received observation matches the
local domain, and will therefore not need to parfaeconciliation.

The PAM Patient Demographics Consumer actor isggdwvith the Observation Repository to
provide support for the Patient Identity Feed (8D} transaction to keep the patient
demographics data up to date.

Refer to the PIX and PAM profiles within the IHE Iiifrastructure Technical Framework for
more information.
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Add to Appendix D Glossary |

Implantable Device Cardiac (IDC): Implantable medical devices that treat heart rhythm
problems. These devices are categorized as paeesnakplantable cardioverter defibrillators,
cardiac resynchronization therapy devices, andantpble monitors.

| Add new Sections to Appendix H |

H.5 Patient Identifier Cross-referencing Integratio  n Profile (PIX)

The full specification of the Patient Identifierdss-referencing Integration Profile (P1X)
Integration Profile is found ifTI-TF 1:5 .

ThePatient | dentifier Cross-referencing I ntegration Profile (PIX) is targeted at healthcare
enterprises of a broad range of sizes (hospitine, a physician office, etc.). It supports the
cross-referencing of patient identifiers from nmlki Patient Identifier Domains via the
following interactions:
» The transmission of patient identity informatioom an identity source to the Patient
Identifier Cross-reference Manager.
* The ability to access the list(s) of cross-rafiesx patient identifiers either via a query/
response or via update notification.
Figure H.5-1 shows the actors and involved in Bnsfile and the transactions between actors.

Patient Identity Source Patient Identifier
Cross-reference

Consumer

Patient Identity Feed [ITI-8]4
PIX Query [ITI-9]
PIX Update Notification [ITI-10]

Patient Identifier Cross-
reference Manager

Figure H.5-1 PIX Actors and Transactions
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H.5.1 Cardiology Use Case

Cardiology patients are typically seen and treatevariety of institutional contexts, each of
which may have its own Patient Identifier Domaior Effective patient care, it is required that
patient identifiers across Patient Identifier Donsabe cross-referenced so that patient records
containing clinical observations from one contextt e matched to medical records in another
context.

One specific use case is the mapping of the patientifier from an implanted cardiac device
observation to the identifier used in an electranedical record system. Certain actors within
the IDCO Profile (see section 9) are required tigipate in the P1X profile to support this

mapping.
H.6 Audit Trail and Node Authentication (ATNA)

The full specification of the Audit Trail and Nodeithentication (ATNA) Integration Profile is
found inITI-TF 1:9..

The Audit Trail and Node Authentication (ATNA) Iggeation Profile establishes security
measures which, together with the Security Polimy Brocedures of the enterprise, provide
patient information confidentiality, data integrayd user accountability. The goals of the Audit
Trail and Node Authentication Integration Profite:a

» Access and authentication controls that preventitinosized access to information
» Integrity controls that safeguard the integrity aeliability of protected health information

» Accountability controls that provide user accouiligtthrough audit record generation and
a centralized audit repository

Figure H.6-1 shows the actors and involved in Brigfile and the transactions between actors.
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7 ITI-1: Maintain Time
Time Server Secure Node
grouped with ] .
Any THE Actor iTI—EO. Record Audit Exéit
3 ITI-1:
Mamtam Time
Secure Node
grouped wath Audit Repository
PHI Application «» ITI-20: Record
Andit Event
ITT-19 Node
Authentication $
ITI-20- Record Audit Event T
Secure Node
grouped with )
Any IHE Actor

Figure H.6-1 ATNA Actors and Transactions

H.6.1 Cardiology Use Case

Cardiology patients are typically seen and treatedvariety of institutional contexts, whose
information systems are often in different secuditynains connected by public data
communications networks (the Internet). For effecpatient care, data must be transported
across those networks, and it is required that otivansmissions of protected health
information across un-trusted networks be apprégisisecured. Certain actors of the XDS
profile are required to participate in the ATNA pl®, and actors of the IDCO profile may also
use ATNA when such transport across public netwiskequired.

| Add New Appendix |

Appendix I: Observation Processors and Repositorie s - Extended
Workflow Actor Groupings

The IDCO profile specifies two actors, the ObsdoraRepository and the Observation
Processor, that are endpoints for observation rgessaithin the defined workflow, but which
are actually transition points to other use ofdhservation data in other workflows. This
section describes some of the use cases for thass.a
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.1 Basic IDCO Report Display using Retrieve Inform  ation for
Display Profile (RID)

-4— Retrieve Specific Info for Display [ITI - 11]

. . -4— Retrieve Document for Display [ITI - 12
Observation Information play [ ]

Repository Source

Display

Figure 1.1-1 Extended Actor Groupings - RID

The Observation Repository actor may be groupel thig Information Source actor of the
Retrieve Information for Display (RID) Profile. Thell specification of the Retrieve
Information for Display Profile is found iiTI-TF 1:3 ; a summary is included in Appendix H.3
of this document (CARD-TF 1:H.3).

With this grouping, the system would store receiobdervations, perhaps providing some
aggregating function (e.g., managing replacememdv¥idual observations with later results),
and serving the data in a ready-for-display formaesponse to a RID query transaction.

As an Observation Repository, the system is algoired to be grouped with the Patient
Demographics Consumer actor, and thus to suppddtapf patient demographic data in the
stored observations.

[.2 IDCO Data Incorporation into a Report using Dis  playable
Reports Profile (DRPT)

. Encapsulated Report Submission [CARD - 7 —-
Observation Report P P [ ]

Processor Creator

Report Manager

Figure 1.2-1 Extended Actor Groupings - DRPT

The Observation Processor actor may be groupedtiatRReport Creator actor of the
Displayable Reports (DRPT) Profile.

With this grouping, the system would receive obaBons and provide a mechanism to create a
report, perhaps combining the observations froneisgwlevices (e.g., implanted device
observations with electrophysiology lab evidence).

As a Report Creator, the created report would bedaled to a Report Manager for signature
and distribution.
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[.3 IDCO Discrete Data Storage using Evidence Docum  ents Profile
(ED)

Modality Images/Evidence Stored [CARD - 2] —-

. . Storage Committment [CARD - 3 —»
Observation Evidence 9 [ ]

Processor Creator

Image Manager

Figure 1.3-1 Extended Actor Groupings - ED

The Observation Processor actor may be groupedthtEvidence Creator actor of the
Evidence Documents (ED) Profile.

Such a system would be able to generate Evidencardents (DICOM Structured Reports)
based on content in the Observation message. @tiservation comes from within the context
of an implant procedure, e.g., the record of tligaindevice settings, the derived evidence
document would be linked to the other images amdeexe of the implant procedure via the
Study Instance UID.

[.4 IDCO Submission to an EHR using Cross Domain Do  cument
Sharing Profile (XDS)

. Provide and Register Document Set [ITI - 15 —
Observation Document 9 [ ] Document

Processor Source Repository

Figure 1.4-1 Extended Actor Groupings - XDS

The Observation Processor actor may be groupedtidtibocument Source actor of the Cross-
Enterprise Document Sharing (XDS) Profile.

With this grouping, the system would create a meldiammary report, perhaps combining the
observations from several devices (e.g., implad&dce observations with electrophysiology
lab evidence), to be shared cross encounters refthral doctors, etc. As a Document Source,
the created report would be forwarded to a DocurRemository and, in turn, would be
registered at Document Registry and made availaldemmunity of care. Another possibility is
to share and publish the attached PDF report #stisyas provided by Observation Creator.

[.5 Observation Repository with a Database

The Observation Repository actor may store recensgrvations in a database suitable for
longitudinal patient studies, outcomes researchicell trials, or data mining. While IHE does

not currently define any Profiles or Transactiomsduch a database actor, there are several such
types of systems which could participate in the @PErofile as an Observation Repository.
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Such a system would be required to be groupedtivhiPatient Demographics Consumer actor,
and thus to support update of patient demograpdte ith the stored observations.
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Changes to Volume Il — Transactions

| Add New Transaction

4.12 Send Observation (CARD-12)

This section corresponds to transaction CARD-1theflHE Technical Framework. Transaction
CARD-12 is used by the Observation Creator, HL7 $4ge Router, Observation Repository and
Observation Processor actors.

4.12.1 Scope

In the Send Observation transaction, the Obsenva&eator sends the observation as an
unsolicited HL7 ORU message to the HL7 Message é&pand the HL7 Message Router sends
the observation as an unsolicited HL7 ORU messatjeet Observation Repository and
Observation Processor actors. Optionally, the ®asien Creator can send an unsolicited HL7
ORU message directly to the Observation ProcesgbfOdoservation Repository.

4.12.2 Use Case Roles

Observation HL7 Messag
Creator Router Observation
\ Processor

Send Observatic

Actor: Observation Creator

Observation
Repository

Role: Outputs the Observation as an HL7 ORU message cqopletion of the observation.
This message contains the encapsulated XML datibgpiionally discrete data for the
observation and/or a PDF document containing dysjblie data relating to the observation.

Actor: HL7 Message Router

Role: Receives the HL7 ORU message from the Observ@lieator, reconciles patient
identification using transactions from the PIX plefand outputs the message to each
configured destination actor.

Actor: Observation Processor

Role: Receives the HL7 ORU message and provides sopienmentation-specific processing.
This may include creation of reports, integratibmnéormation into electronic health records, or
creation of derived data (trends, analyses, reftiedalata, population statistics, etc.). If negeded
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it will reconcile patient identification using amplementation-specific mapping function or
using transactions from the PIX profile.

Actor: Observation Repository

Role: Receives the HL7 ORU message and provides langsterage of information contained
within the message. It makes this data availabome implementation-specific manner. If
needed, it will reconcile patient identificationng transactions from the PIX profile. It
maintains demographic information consistency whthenterprise based on patient update
transactions of the PAM profile.

4.12.3 Referenced Standards
HL7 Messaging Standard v2.5

HL7 Messaging Standard v3
IEEE 1073.1.1.3 Implantable Cardiac Device Nomdnota

4.12.4 Interaction Diagram

Observation HL7 Message Observation Observation
Creator Router Processor Repository

, HL7 ORU ,
D Observation Submission [ ]

L

L HL7 ORU

E ] Observation Forwarding {:|
: Lad
: — HL7 ORU

Observation Forwarding {:|

4.12.5 Observation Submission

4.12.5.1Trigger Events

The Observation Creator initiates the HL7 ORU mgsga the HL7 Message Router following
an implanted cardiac device interrogation, whdrag assembled all the data desired to be
reported.

4.12.5.2 Message Semantics

The message is an unsolicited v2.5 ORU messagetfret®bservation Creator to the HL7
Message Router with a corresponding ACK messagetbabe Observation Creator. The
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contents of the message (in OBX segments) areudreegencapsulated Implantable Cardiac
Device Follow-up observation, an optional encapgsdl&DF document, and an optional set of
individual observations or measurements trans-catedeparate v2.5 OBX segments.

Refer to the HL7 2.5 Standard, Chapter 7 ORU Mes$aiggeneral message semantics.

Refer to the HL7 v3 Standard, Therapeutic DevicenBio — Implantable Cardiac Device Topic,
and the subsections below for the content of thaired OBX.

The constrained message structure is given in TakhR-1, with additional details provided in
sections below.

Table 4.12-1 ORU Message Structure

ORU Observation Results Message Usage Chapter
in HL7

MSH Message Header 2
[{ SFT }] Sof t war e Segnent 2
PI D Patient Identification 3
[ PV1 ] Patient Visit 3
OBR bservati ons Request Main OBR - clinical context 7
[{ NTE }] Not es and comment s I npl ement ati on specific 2
OBX bservation result HL7 v3-derived XM payl oad 7

{OBX} ] Chservation result PDF docunent payl oad 7

- optional Pulse Generator BEG N
OBR Observations Request for Pul se 2
Gener at or
{OBX} bservation results items related to the pul se 7
gener at or
] --- optional Pulse Generator END
[{ --- optional Lead grouping BEG N May repeat for each |ead
reported

OBR bservati ons Request for Lead 2

{ OBX} bservation results items related to the |ead

] --- optional Lead groupi ng END

DSC] Conti nuation Poi nter 2

4.125.2.1 MSH Segment — Message Header
Table 4.12-2 — MSH Segment

ELEMENT NAME SEQ DT DT | LEN | USAGE CARD | TBL# | ITEM # | Fixed Ex. Values
SEQ

Field Separator 1 ST 1 R [1..1] 00001 |

Encoding Characters 2 ST 4 R [1..1] 00002 &M\

Sending Application 3 HD 227 RE [0..1] 0361 0000B Device Vendor
App

Sending Facility 4 HD 227 RE [0..1] 00004 Vendor

Receiving Application 5 HD 227 RE [0..1] 00005 Clinic Application

Receiving Facility 6 HD | 227 RE [0..1] 00006 QdinD

Date/Time Of Message 7 TS 26 R [1..1] 00007 2007130129
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ELEMENT NAME SEQ DT DT | LEN | USAGE CARD | TBL# | ITEM # | Fixed Ex. Values
SEQ
Message Type 9 MSG 15 [1..1] 00009
Message Code 1 ID 3 [1..1] 0076 Y ORU
Trigger Event 2 ID 3 R [1..1] 0003 Y RO1
Message Control ID 10 ST 20 [1..1] 00010 12845
Processing ID 11 ID 1 R [1..1] 0103 00011 P
Version ID 12 ID 5 R [1..1] 0104| 00012 Y 25
Character Set 18 ID 6 [1.4] 0211 00692 8859/1
4.12.5.2.2 PID Segment — Patient Identification
Table 4.12-3 — PID Segment
ELEMENT NAME | SEQ DT DT | LEN | USAGE CARD | TBL# | ITEM # | Fixed Ex. Values
SEQ
Patient Identifier List | 3 CX 20 R M.. 00106
model:xxx/serial:yy
ID Number 1 ST 199 R [1.1] y
Assigning Authority 4 HD 227 R [1.1] DG
Identifier Type Code 5 ID 50 R 0203 MS
Patient Name 5 XPN 250 R [1..7] 00108 Smith~John
Date/Time Of Birth 7 TS 26 RE [0..1] 001100 19590602
Sex 8 IS 1 RE [0..1] 00111 M
Patient Address 11 XAD 250 RE [0..1] 00114

PID-3.1 Patient Identifier List - ID Number contarunique identifier for the patient assigned by
the Observation Creator. ldentifier Type Codeoisstrained by Table 0203 listed below (others
can be included as defined in the 2.5 standarah)idAntifier of type MS is required. This will

be used by the Observation Processor / Repositboy 8o match the device interrogations with
the patient accounts. Assigning Authority is aquiei name of the Observation Creator system or
owning organization that creates the observatiahvati be coded using the IEEE P10731.1.3

IDC Nomenclature, MDC_IDC_DEVICE_MANUFACTURER term.

Table 4.12-4 Table 0203

Code | Description

Notes

Usage

MS Model and Serial Number of Device

|EEE E1073.1.1.3
MDC_IDC_DEVICE_MODEL and
MDC_IDC_DEVICE_SERIAL_NUMBER

following:

The format of the ID shall be

“model:xxx/serial:yyy”

Model and Serial number shall be R
concatenated together and must be
unigue within an Assigning Authority.
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Example:
model:XZY987/serial:abc123

SS Patient Social Security Number Social Secutitylper shall be RE
included if known.

4.12.5.2.3 PV1 Segment — Patient Visit (Optional)
Table 4.12-5 — PV1 Segment

ELEMENT NAME SEQ DT DT | LEN | USAGE CARD TBL# | ITEM # | Fixed | Ex. Values
SEQ
SetID - PV1 1 Sl 4 R [1..1] 00131 Y 1
Patient Class 2 IS 1 R [1..1] 00132 Y R
Clinic
Location 3 PL 80 0] [0..1] 00133 Location
Attending Doctor 7 XCN | 250 @] [0..1] 00137
Visit Number 19 CX 250 | RE [0..1] 00149 1234567890

Because this is an unsolicited observation an®itservation Creator will not be aware of an
associated order, this segment is optional. Thee@fation Creator may want to track the
interrogation as a visit using this segment. fibimation is provided here it must match
corresponding information provided in the OBX segtse

PV1-7 Attending Doctor will be captured by the mtgator / Observation Creator actor. If
present, PV1-7.1 Attending Doctor ID Number will d@nique identifier for each doctor in the
context of the Interrogator / Observation Creatdorl not the Observation Processor /
Repository actor.

PV1-19 Visit Number, ID Number will be a unique idiéier generated by the Observation
Creator for each visit.

4.12.5.2.4 OBR Segment — Observation Request
Table 4.12-6 — OBR Segment

ELEMENT NAME SEQ |COMP | DT | LEN | USAGE CARD TBL# | ITEM # | Fixed Ex. Values
Set ID — OBR 1 Sl 4 R [1..1] 00237 |Y 1
Placer Order Number 2 El 427 |RE [1..1] 00216 1234567890
Filler Order Number 3 El 427 |R [1..1] 00217 1234567891
4.12-7
Universal Service ID 4 CE | 250 |R [1..1] (below) | 00238
Identifier 1 ST 256 | R [1..1] Follow-up
33
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ELEMENT NAME SEQ |COMP | DT | LEN | USAGE CARD | TBL# | ITEM # | Fixed Ex. Values
HL7 v2.5 device
observations for a
Text 2 ST 256 | R [1..1] Follow-up
20060317160000+00
Observation Date/Time # | 7 TS 26 |R [1..1] 00241 06
Observation End 20060317170000+00
Date/Time # 8 TS [26 |RE [0..1] 00242 06
Model:12345678/seri
Filler Field 1 20 ST 256 |C [0..1] 00253 @l:123234345
Results Rpt/Status Chng - 20060317170000+00
Date/Time + 22 TS 24 RE [0..1] 00255 06
Result Status + 25 1D 1 R [1..1] 0123 | 00258 F
Principal Result Interpreter| 32 NDL |200 [0..1] 00264
Assistant Result
Interpreter 33 NDL (200 |O [0..%] 00265
Technician 34 NDL |200 |O [0..4] 00266

OBR-2 Placer Order Number will usually be emptyegivhat this is an unsolicited order.
OBR-3 Filler Order Number will contain a unique mdiéer for the observation / interrogation

session generated

by the Observation Creator actor.

OBR-4.1-2 Universal Service ID, Identifier and Teain identify unique OBR segments that
partition observations. The following table listfsvalues for these fields.

Table 4.12-7 OBR-4 Table

ID Text
Implant HL7 v2.5 device observations at Implant
Follow-up | HL7 v2.5 device observations for a Follow

OBR-25 Result Status values shall be one of theegah Table 4.12-8.

Table 4.12-8 Result Status

Value Description

R Results stored; not yet verified

P Preliminary: A verified early result is availapfimal results not yet obtained

F Final results; results stored and verified. ©aly be changed with a correcteg
result.

C Correction to results
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OBR-32 Principal Result Interpreter, OBR-33 Assistaesult Interpreter, and OBR-34
Technician if present shall at a minimum define ponments Name and Facility.

4.12.5.25 OBX Segment with Encapsulated v3 Message

An encapsulated XML document containing the Imhie Cardiac Device Follow-up
observation shall be included in the Observatiossage. The XML document must be
encapsulated within an OBX-5 Observation Valualfigf the OBX segment.

Table 4.12-9 — OBX Segment

ELEMENT NAME SEQ | COMP | DT | LEN | USAGE | CARD | TBL# | ITEM # | Fixed Ex. Values
Set ID - OBX 1 SI |4 R [1..1] 00569 1
Value Type 2 ID |2 R [1..1] 0125 |00570 Y ED
Observation Identifier |3 CE | 250 R [1..1] 00571
Identifier 1 ST | 20 R [1..1] Y IDC
Implantable Cardiac
Device Follow-up
Text 2 ST |80 R [1..1] Y Observation
Name of Coding
System 3 ST | 20 R [1..1] Y 99IHE
Observation Value 5 ED | * R [1..1] 00573
Type of Data 2 ST |20 R [1..1] Y Application
Data Subtype 3 ST | 20 R [1..1] Y XML
Encoding 4 ST | 20 R [1..1] Y Base64
Encapsulated and
Base64 binary encoded
Data 5 X | * R [1..1] XML File
Observation Result
Status 11 D |1 R [1..1] 0085 | 00579 Y F
Date/Time of the
Observation 14 TS | 26 RE [0..1] 00582 20060317170000+0006
Observation Method 17 CE | 250 00936
MDC_IDC_SESSION_
Identifier 1 ST |20 R [1..1] TYPE
Text 2 ST | 40 R [1..1] In Clinic
Name of Coding
System 3 ST |12 R [1..1] IEEE P10731.1.3
Equipment Instance
Identifier 18 El 128 | O [0..%] 01479 Programmer XXXX

OBX-3 Observation Identifier shall have the codatlue identifier “IDC” from Coding System
“Q9IHE”, with Text meaning “Implantable Cardiac De& Follow-up Observation”.
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OBX-5.2 Type of Data component shall have the vaipplication”

OBX-5.3 Data Subtype component shall have the va{ii.".

OBX-5.4 Encoding component shall have the valuestsd”.

OBX-5.5 Data component contains the encapsulatsé@gaencoded XML document.

Note! The base64 encoded XML docunmeundt not include CR/LF characters, which are
forbidden within HL7 field text streams. Breakingase64 encoded stream into lines of 76
characters or less is used for email in accordawidd RFC 822, but is not applicable to
encapsulated data in HL7.

The encapsulated XML document will consist of thessage content specified by the HL7 v3
Therapeutic Device Domain / Implantable Device +dzec / Implantable Cardiac Device
Results Notification message, message wrapperss(tigsion and control act) shall not be
included. The Refined Message Implementation M@@&IM) POTD_RMO000001 is shown in
Figure 4.12-3, and the Hierarchical Message DesengHMD) POTD_HDO000001 for the
message is defined in Table 4.12-10 following. éRé&b the HL7 Therapeutic Devices
Implantable Cardiac Device Topic RMIM at

http://www.ihe.net/Technical _Framework/index.cfmettialogy for more details.

The deviceObservation, patientObservation, devieedpy, and deviceTherapySettings classes
of observations shall be coded using “IEEE 107331Health Informatics - Point-of-Care
Medical Device Communication - Nomenclature - Inmpédole Cardiac Device” terms. (IEEE
1073.1.1.3 specification forthcoming pending fiballoting of the standard.)

OBX-17.1-3 Observation Method Identifier, Text, addme of Coding system values shall be
coded using the IEEE P10731.1.3 IDC NomenclatuleCMIDC_SESSION_TYPE term.

OBX-18.1 Equipment Instance Identifier, Entity Idiéer — A unique identifier for the
equipment or software that was responsible foptioeluction of the observation.
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Note: 2 1.1 patent *
component £ Bracy Setings R recordTarget

acing Output Seings i
il Tachy Setings dentiedconfimable] _typeCods’: <= RC
[Vantciar Tachy Sotngs|

Tmplantable Cardiac Device Summary
(oo _RK000001)

contexConducionind. Bt (0.1
cequencenbmber INT (0.1
roriyumber, NT (0.1]

- s report contains a subset of current programmed setiings

=CTRLY.
contextConirolCode: CS CNE [0.1] <= *AN| R o
contextConductionind: BL 0.1 Yalse" assignedEnt
author

<= AUT TERET ASSIONED) |
time*: TS [1..1] R_AssignedEntity
signalureCode: CE CNE 0.1] <= X [dentifediconfimabie]
reText ED 0.1 e tza30002)

0. medicalDeviceAct
subject

typeCode*: <= SUBJ

comr contextControiCode: CS CNE
contextControlCode: CS CNE [0.1] <= AN contexiConductonind: BL |
contextConductionlnd: BL [0.1] Yrue”

0. patiertObservation

0. patientObservation,

L 0. organizer
iConsaod 68 CNE[01] .
- " contextControlCade:

i : CS CNE [0.1] <
cononConsoaonis oA

0.1 extamalCardiac

TeusableDevice
ypeCode*: <= RD

ExternalCardiacinterrogationDevice
classCode': <= ASSIGNED

1.1 assignedDevice 6:1[0.1]

subject

iy R_AssignedDevice
ICode: CS CNE 0.1] <="0F"

(cocr. u1030300)

Organization
5 classCodo’: <= ORG
typeCode": <= COMP- e
contextControlCoce: CS ONE [0.1] <= "ON| B
-1 e BAGEN=(0.]

InterrogationDevice
classCoder: <= DEV
determinerc:

ode” <= INSTANCE
id: 11[0..1] (e.g. Serial Number)
dosc: ED [0

softwareName: SC CWE 0.1] <= SoftwareName

0. deviceObsenvatin,

component

typeCode <= COMP
conlextConlrolCode: CS CNE 1.1]
contextConductonind:BL [0.1)
SequenceNumber: INT
proriyNumber INT [01]

Figure 4.12-3 - POTD_RMO000001
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No Element Name
1 Observation
2 classCode
3 moodCode
4 id
5 code
6 statusCode
7 effectiveTime
8 reusableDevice
9 typeCode
10 externalCardiaclInterrogationDevice
11 classCode
12 id
13 code
14 assignedinterrogationDevice
15 classCode
16 determinerCode
17 id
18 desc
19 manufacturerModelName
20 softwareName
21 recordTarget
22 typeCode
23 contextControlCode
24 patient
25 performer
26 typeCode
27 assignedEntity
28 author
29 typeCode
30 time
31 signatureCode
32 signatureText
33 assignedEntity
34 subject
35 typeCode
36 contextControlCode
37 contextConductionInd

Table 4.12-10 -

Card Mand Conf
0..1
1.1
1.1

£ =2 = £
T XU XV X

© o o
-

£ =
)

© o o ©o
I

HMD

Rim Source
Observation
Act

Act

Act

Act

Act

Act

Act
Participation
Participation
Role

Role

Role

Role

Entity

Entity

Entity

Entity
Device
Device

Act
Participation
Participation
Participation
Act
Participation
Participation
Act
Participation
Participation
Participation
Participation
Participation
Act
ActRelationship
ActRelationship
ActRelationship

of Message Element Type

Observation

Cs

Cs

SET<II>

CD

Cs

TS
ReusableDevice
CS

ExternalCardiaclnterrogationDevice

CSs

Il

CE
InterrogationDevice
CSs

Cs

Il

ED

SC

SC

RecordTarget

CSs

CSs
COCT_MT050002UV0
SET<Performer>
CSs
COCT_MT090002
SET<Author2>
CSs

TS

CE

ED
COCT_MT090002
SET<Subject1>
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No
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

Element Name

medicalDeviceAct
classCode
moodCode
id
code
text
effectiveTime
subject
typeCode
contextControlCode
patient
primaryPerformer
typeCode
contextControlCode
assignedDevice
controlVariable
typeCode
contextControlCode
contextConductionInd
deviceTherapySetting
classCode
moodCode
code
text
value
component
typeCode
contextControlCode
contextConductionind
sequenceNumber
priorityNumber
deviceTherapySetting
component1
typeCode
contextControlCode
contextConductionInd
organizer

classCode

Card Mand Conf
1.
1.
1.

- o =

o © ©

© o o ©

© o

1
1
1

<

Rim Source
ActRelationship
Act

Act

Act

Act

Act

Act

Act
Participation
Participation
Participation
Act
Participation
Participation
Participation
Act
ActRelationship
ActRelationship
ActRelationship
ActRelationship
Act

Act

Act

Act
Observation
Act
ActRelationship
ActRelationship
ActRelationship
ActRelationship
ActRelationship
ActRelationship
Act
ActRelationship
ActRelationship
ActRelationship
ActRelationship
Act

of Message Element Type
MedicalDeviceAct

CSs

CSs

SET<II>

CD

ED

TS

Subject3

CSs

CSs
COCT_MT050002UV0
PrimaryPerformer

CSs

CSs
COCT_MT090300UV0
SET<ControlVariable>
CSs

Cs

BL
DeviceTherapySetting
CSs

Cs

CE

ED

ANY
SET<Component7>
CSs

CSs

BL

INT

INT
DeviceTherapySetting
SET<Component1>
CSs

Cs

BL

Organizer

CSs
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No Element Name Card Mand Conf Rim Source of Message Element Type
76 moodCode 1.1 M R Act CS
77 subject 1.1 R Act Subject2
78 typeCode 1.1 M R Participation CS
79 contextControlCode 0..1 Participation Cs
80 assignedDevice 1.1 R Participation COCT_MTO090300UV0
81 component 0..* Act SET<Component2>
82 typeCode 1.1 M R ActRelationship = CS
83 contextControlCode 0..1 ActRelationship | CS
84 contextConductionind 0..1 ActRelationship ' BL
85 deviceObservation 1.1 ActRelationship  DeviceObservation
86 classCode 1.1 M R Act CS
87 moodCode 1.1 M R Act CsS
88 code 1.1 M R Act CD
89 text 0..1 Act ED
90 effectiveTime 0..1 Act IVL<TS>
91 value 0..1 Observation ANY
92 interpretationCode 0..1 Observation CE
93 methodCode 0..1 Observation CE
94 component 0..* Act SET<Component8>
95 typeCode 1.1 M R ActRelationship = CS
96 contextControlCode 1.1 ActRelationship = CS
97 contextConductionind | 0..1 ActRelationship | BL
98 sequenceNumber 0..1 ActRelationship = INT
99 priorityNumber 0..1 ActRelationship = INT
100 deviceObservation 1.1 ActRelationship | DeviceObservation
101 component2 0..* Act SET<Component3>
102 typeCode 1.1 M R ActRelationship = CS
103 contextControlCode 0..1 ActRelationship = CS
104 contextConductionind 0..1 ActRelationship ' BL
105 patientObservation 1.1 ActRelationship  PatientObservation
106 classCode 1.1 M R Act CsS
107 moodCode 1.1 M Act CS
108 id 0.1 Act Il
109 code 1.1 M R Act CD
110 text 0..1 Act ED
111 effectiveTime 0..1 Act IVL<TS>
112 value 0..1 Observation ANY
113 interpretationCode 0..1 Observation CE
40
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No

114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

Element Name
component
typeCode
contextControlCode
contextConductionind
sequenceNumber
priorityNumber
patientObservation
component3
typeCode
contextControlCode
contextConductionInd
deviceTherapy
classCode
moodCode
id
code
text
activityTime
componentOf
typeCode
contextControlCode
contextConductionInd

encounter

4.12.5.2.5.1 XML schema

The IDCO profile defines constraints for the IDC RMusage in CARD-12 transaction at the

XML schema level.

The XML document that is encoded in the OBX.5 sagimnsball be constructed based on the

Card Mand Conf

0.*
1.1
.1

0
0.1
0.
0

Rim Source
Act
ActRelationship
ActRelationship
ActRelationship
ActRelationship
ActRelationship
ActRelationship
Act
ActRelationship
ActRelationship
ActRelationship
ActRelationship
Act

Act

Act

Act

Act

Act

Act
ActRelationship
ActRelationship
ActRelationship
ActRelationship

XML schema defined by this profile — shown below.

Further descriptions of constraints follow in sulpsent sections of this document.

of Message Element Type

SET<Component6>
Cs

Cs

BL

INT

INT
PatientObservation
SET<Component4>
CSs

Cs

BL

DeviceTherapy

CSs

CSs

Il

CE

ED

TS

Component5

CSs

CSs

BL
COCT_MT010000UVO0
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POTO_HOO000001.O0bservation

aftributes

Foot of the CARD-12 transaction
pavload in ICDT content prafile, It is
of Observation type, which iz Frorn
HLF ICZ R-MIM

IHE_IDCO_DeviceSummany [}]—|—
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Generated with XMLSpy Schema Editor

—(InfrastructureRu:-DtElementS:E—(—u-—:E- -l

-+ realmCode
: e e - - L, _;_‘ |
! 0.0

L-4 typeld

L-. templateld

| i B By T
r

www.altova.com

<?xml version="1.0" encoding="UTF-8" standalone="?®

<I-- edited with XMLSpy v2006 U (http://www.altova.cofy Jurgen Kerstna (St. Jude Medi

AB) -->

<xs:schemamlns:xs="http://www.w3.0rg/2001/XMLSchenfaxmIns="urn:hl7-org:v3

xmins:mi="urn:hl7-org:v3/mif targetNamespas€urn:hl7-org:v3
elementFormDefauit'qualified'>
<xs:annotatior

cal
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<xs:documentatioeManual creation IHE - Cardiology EP ICDI profilelxs
version 2.&/xs:documentation
</xs:annotation
<xs:includeschemalocatio#'../coreschemas/infrastructureRoot.%sd
<xs:includeschemalocatios'../coreschemas/NarrativeBlock.Xsel
<xs:includeschemalocatios'POTD_HDO000001.xsd&>
<xs:elemenname"IHE_IDCO_DeviceSummaty
type="POTD_HDO000001.Observatitn
<xs:annotatiom
<xs:documentatiorRoot of the CARD-12 transaction payload in IDCO
integration profile. It is of Observation type, whiis from HL7 IDC RMIM
</xs:documentation
</xs:annotation
</xs:.elemer
</xs:schema

4.12.5.2.5.2 IHE_IDCO_DeviceSummary->effectiveTime element constraints

IHE_IDCO_DeviceSummarpeffectiveTimeslement is set to the timestamp of the sessidn tha
captured the device summary data. It shall haweaning of the
MDC_IDC_PREVIOUS_SESSION_DATE_TIME item definedtive IEEE 1073.1.1.3
nomenclature. If OBX-14 is set in the HL7 2.5 OB&gment, these values shall match.

4.12.5.2.5.3 ReusableDevice - Interrogation device — programmer

This is optional but recommended.

The elementeusableDevice->externalCardiacinterrogationDevice-
>assignedInterrogationDevicghall have two child elements created:

» manufacturerModelName name of the programmer used to interrogate akee d

» softwareName name and version of the programmer applicatsaduo interrogate the
data in this message.

Both elements are of SC type — Character String.cdue is optional and can be present, if the
manufacturer has its own code tables defined,Hmuvélues shall also be storedstslement
values. If the OBX-18 Equipment Instance Identifteset in the HL7 v2.5 OBX segment, these
values shall match.

4.12.5.2.5.4 recordTarget — Patient

The elementecordTarget->patient->patientPersospecifies the patient of this observation

* Sequence afl elements shall match the PID segment of HL 2.5pea of this XML
document
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» Itis strongly recommended that the demographita itleother elementsrame,
administrativeGenderCode, birthTimaebe populated if available.

4.12.5.2.5.5 Interrogation device — Author

This element is requiredauthor>assignedEntity->assignedPerson shall be thec@dimwho is
responsible for the interrogation.

» assignedEntityid element shall contain the clinical ID of the atilain

» assignedEntity->assignedPersamameelement shall contain at ledamily andgiven
elements

» Author>assignedEntity-pepresentedOrganizatioelement shall contain the information
of the clinic/hospital where interrogation took ggaand where the Author belongs to.

There may be several instancesothorelements provided; each of them shall represent
assignedPersanlf OBR-32 Principal Result Interpreter or OBR-88sistant Result Interpreter
are set in the HL7 2.5 OBR segment, these valuasrshatch.

4.12.5.2.5.6 Performer

This element is optional. According to RMIM, penfogr is “participant who assists in
performing the interrogation of the device”. Tharaybe none to several assistants specified in
the message. This profile does not constrain teiment. If OBR-34 Technician is set in the
HL7 2.5 OBR Segment, these values shall match.

4.12.5.2.5.7 Encounter

This is optional and not constrained by this peofiiowever, if information about the
interrogation/clinic/hospital is available, thishcae provided imedicalDeviceAct-
>componentOf->encountezlement.

4.12.5.2.5.8 IHE_IDCO_DeviceSummary —> subject elem ent constraints and
multiple device mappings

IDC Summary incorporates data and IEEE 1073 detier@ss that may be related to different
physical devices. For example there are termsh®pulse generator device itself or connected
leads.

IDC RMIM model and generated XML schema is designél this in mind, but it can be
achieved in different ways. The following multiglevice mapping constraints are required for
unambiguous XML document content.

The cardinality oimedicalDeviceAdts constrained to 1, i.e. the root element
IHE_IDCO_DeviceSummary of Observation type shalldhane and only one chiklibject
element.
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medicalDeviceAct>effectiveTimeelement shall be omitted, as its timestamp istme as
IHE_IDCO_DeviceSummanrpeffectiveTime

4.12.5.2.5.9 Implantable Cardiac Device — pulse gen erator

ThemedicalDeviceAct>primaryPerformer>assignedDevicelement specifies the Implantable
Cardiac Device.

It contains only minimal information required fas identification. All its other descriptive items
defined in the IEEE1073.1.1.3 nomenclature areedgtas DeviceObservation elements.

» assignedDevice shall have 1 instance of ddildlement, no other elements or attributes
are required

0 id.extensions set to the combination of IEEE1073.1.1.3 nontanoe terms
MDC _IDC _DEVICE_MODEL and MDC_IDC_DEVICE_SERIAL _NUMBR,
formatted by same rules that apply to PID-3.1 ir/F2.5 PID segment
(“model:xxx/serial:yyy”)

0 id.rootis optional and shall be set to UID of the mantifear, if available

This Organizerhas to have a chilslubject->assignedDeviagdement, which is carbon copy of
themedicalDeviceAct>primaryPerformer>assignedDevice

Note! assignedDevices referred via two different paths with strondllcardinality:
1. medicalDeviceAct->primaryPerformer->assignedDevice
2. medicalDeviceAct->componentl->organizer->subjecsignedDevice
We end up with 2 identical instances for assignedi2ethat represents Pulse Generator.

These two elements shall refer to the same deyi@®ibtaining identical ID of the device for
lookup.

There shall be one instancemédicalDeviceAct ->componentl->Organizgement created for
Implantable Cardiac Device.

All DeviceObservation that belong to the Implan&@lardiac Device shall be child elements of
this Organizet

4.12.5.2.5.10 Leads

Each lead is represented with one instangaexticalDeviceAct ->componentl1->Organizer
element. The cardinality @hedicalDeviceAct ->componenshall be number of leads +1.

TheOrganizer->subject->assignedDeviedement shall be created

» assignedDevice shall have 1 instance of ddiledlement, no other elements or attributes
are required
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0 id.extensions set to the combination of IEEE1073.1.1.3 nonta&noe terms
MDC_IDC_LEAD_MODEL and MDC_IDC_LEAD_SERIAL_NUMBER,
formatted by same rules that apply to PID-3.1 ir’F2L5 PID segement

(“model:xxx/serial:yyy”)

o id.rootis optional and shall be set to UID of the manufeear, if available

4.12.5.2.5.11IEEE 1073.1.1.3 item mapping

The nomenclature defines items that are dividenl @tiservation Groups. These groups
correspond to four different HL7 IDC RMIM obsenatigroups. This section defines the

mapping between IEEE and RMIM/XML observation greup

IEEE POTD_HDO000001.Observation Mapping details
1073.1.1.3
All groups Thecodeelement
stores the identity of
R ) this observation
— item. See section
e 14.5.2.5.13 for
(POTD_HDO0DDO1 MedicalDevicenct [code [ detaI|S
= Theid element shall
i Sferefme B not be created;ode
(e ® is used for identity

Generated with XMLSpy Schema Editer www.altova.com

TheeffectiveTime
element might not b¢
present, if the
observation shares
the effectiveTimef
Observation
element, but it might
be set to distinguish
several instances of
occurrence of same

type of observation.
(Example:
MDC_IDC_CAPACITOR_CH
ARGE_ENERGY requires
timestamp of the delivered

v

shock)
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IEEE POTD_HDO000001.Observation Mapping details

1073.1.1.3

Device The value is stored

Observatior T — S in thevalueelement
oo of corresponding
SRR type (see section
~Stext

(POTD_HD000O01.DeviceObservati... F1-

R
| B attributes

---------

An exceptional value

axprezzing rniszing

| information and possibly the
reason why the information

| is miszing,

;
V2
E
]
"
]
-1
'8

t-4 methodCode

: ITT T T T mmmmmmmm
L-1 component

______________________ T

Generated with XMLSpy Schema Editor www.altova.com

14.5.2.5.14) and is
required.

Thetextelement is
optional and if
present then it holds
a free text comment
about this
observation.

Note! The
nullFlavor attribute
of thevalueelement
shall be used instea
of thevalueattribute
in case where value
does not exist, but
there is a need to
communicate the
reason of absence!

ThenullFlavor
attribute andralue
elements are
mutually exclusive.
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IEEE POTD_HDO000001.Observation Mapping details
1073.1.1.3
Patient The value is stored
Observatior (e (-p | 1N valueelement of
. corresponding type
il (see section
: : | code [ 14.5.2.5.14) and is
(PoTD_HDOOOOOA.Patientobservati - | )
Fowt B required.
- effectiveTime [ All that applies for
e 1 | textelement and
e I nullFlavor attribute
= | o | for |
......... DeviceObservation
e B s || applies here as well
| inF?)mﬂatioin al;d P%F;sibly .the | pp |
| Ir’:i;r;l;":\‘;l\l’l & inforrnation |
D —— ]
-4 intorpretationCode E
- e
""""" 0.
Generated with XMLSpy Schema Editor www.altova.com
Device The value is stored
Therapy (e m-(——@ | I valueelement of
corresponding type
Setting o TR B [ coue B (see section
= ' text [ 14.5.2.5.14) and is
M;—————i required.
|m|_ | | All that applies for
—(=F- ||/ noFiavor | | textelement and
i- -- -I.!-a-ll-.l;a-“: An exce_ption:al l\ralue | nU”F'aVOT' attrlbute
"""" expressing rmizzing
| b ||| fOr
|| ismissina: | | DeviceObservation
D ——— I | applies here as well,

' '
* -+ component
---------------------- -
7

Generated with XMLSpy Schema Editor  www.altova.com
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IEEE POTD_HDO000001.Observation Mapping details
1073.1.1.3

Device The value of String
Therapy InfrastrudureRthElemerrts type IS Stored In the

textelement

—————————

— TheactivityTime
element shall be

(Porn_Hnnunnm.neuiceTherapy E]—

| created if it is
N | | different from
E“*Z_E_‘f_-'f!___ | effectiveTimef this
| A | Observation.
- aetoty s B ThenullFlavor

attribute oftext
Generated with XMLSpy Schema Editor www.altova.com element iS used If

text is missing.

4.12.5.2.5.12 Missing and out-of-type values

Sometimes there is no value captured for a ceitim, but the Observation Creator wants to
denote the fact that the value is not availablehis case the HL7 v3 NullFlavor mechanism
shall be used. Thealueelement shall not contain thalueattribute. Instead, theullFlavor
attribute shall be used to code the reason fomilssing value as determined by the Observation
Creator system. The codes are from the Table 3.ih\3 ballot specification section Data
Types - Abstract Specification.

code name definition

No information whatsoever can be inferred from this
NI NoInformation | exceptional value. This is the most general exceptional
value. It is also the default exceptional value.

The actual value is not an element in the value domain of

OTH | other a variable. (e.g., concept not provided by required code
system).
NINF negative Negative infinity of numbers.

infinity

PINF | positive infinity | Positive infinity of numbers.

UNK [ unknown A proper value is applicable, but not known.
ASKU asked but Information was sought but not found (e.g., patient was
unknown asked but didn't know)
49
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code name definition

temporarily Information is not available at this time but it is expected
NAV : I X

unavailable that it will be available later.

This information has not been sought (e.g., patient was

NASK | not asked not asked)

The content is greater than zero, but too small to be

TRC | trace quantified.

There is information on this item available but it has not
been provided by the sender due to security, privacy or
other reasons. There may be an alternate mechanism for
gaining access to this information. Note: using this null
MSK | masked flavor does provide information that may be a breach of
confidentiality, even though no detail data is provided. Its
primary purpose is for those circumstances where it is
necessary to inform the receiver that the information
does exist without providing any detail.

No proper value is applicable in this context (e.g., last

NA not applicable menstrual period for a male).

Value is not present in a message. This is only defined in
messages, never in application data! All values not

NP not present present in the message must be replaced by the
applicable default, or no-information (NI) as the default of
all defaults.

The same mechanism shall be used to encode mmsmg-of-type values for observations.
Example of denoting missing value:

<deviceTherapySetting classCode="0BS" moodCode="EVN">
<code code="MDC_IDC_SENSED_AVDELAY" codeSystemName="IEEE P1073.1.1.3"
codeSystemVersion="1.0" codeSystem="HL7 MDC OID"” displayName=" Sensed AV Delay " />
<value nullFlavor="OTH" xsi:type="PQ" />
</deviceTherapySetting>

Additional to null values defined in the table abplEEE P1073.1.13 code tables can define
possible out-of-type null values.

Example of denoting out-of-type value:

MDC_IDC_PACING_VENTRICULAR_OFFSET has numeric vadugith exceptional value
“Off”. Because thevalueelement is typed, only numeric values can belséhis casevalue
attribute shall not be created, and thélFlavor attribute shall be set to “OFF”

Example:
<deviceTherapySetting classCode="0OBS" moodCode="EVN">
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<code code="MDC_IDC_PACING_VENTRICULAR_OFFSET" codeSystemName="IEEE P1073.1.1.3"
codeSystemVersion="1.0" codeSystem="HL7 MDC OID” displayName=" V-V Delay" />
<value nullFlavor="OFF" xsi:type="PQ" />

</deviceTherapySetting>

“OFF” is defined in Table 20 of the IEEE1073.1.X8wenclature. The ordinary type is PQ.

4.12.5.2.5.13 code mapping

Each observation item is defined bydtsdeelement.

code element attribute

IEEE 1073.1.1.3 field

Example

Code

Reference ID

‘MDC_IDC_BATTERY_LIFE"

codeSystem uid of IEEE 1073.1.1.3 TBD -
codeSystemName IEEE 1073.1.1.3 ICD termg “IEEE B10Z.3”
codeSystemVersion Used version “1.0”

displayName

IEEE Common Name

“Battery Life”

Example:

<code code="MDC_IDC_BATTERY_LIFE" codeSystemName="IEEE P1073.1.1.3"
displayName="BatteryLife"/>

4.12.5.2.5.14EEE 1073.1.1.3 nomenclature Data Typ e mapping

The nomenclature defines several data types folegadf its items. IHE_IDCO.xsd defines
corresponding XML data types for each of thesegsypéevalueelement type in RMIM is
defined as ANY. That means the actual type dedinits up to the profiles of this message. IHE
IDCO is such profile and hereby defines actual tgias.

IHE_IDCO data type Applicable | Mapping details | Example
IEEE 1073
types
ST String (not | The value is stored jyn.s otpe= "ST™>this is string
enumerated)| in the element.
None of the
attributes are used.
51
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IHE_IDCO data type

Applicable
IEEE 1073

types

Mapping details

Example

CD

Enumerated

As minimum
displayName
attribute is
required. If the
code is defined by
any code table,
then thecode and
codeSystemName
shall also be
present. If the
table is normative
then codeSystem
attribute shall be
set

<value code="BOL"
codeSystemName= "IEEE
P1073.1.1.3"
displayName="Beginning of Life"
xsi:type="CD" />

TS

Timestamp

The value is stor
in thevalue
attribute, which is
a simple XMLts

type

~value value="20060117"
I~ X5i:type="TS"/>

PQ

Number(x,y
U

Number(x)U

with Units
specified

The value is a
storedvalue
attribute which is
of the XML type
real.

The unit is stored
in the unit
attribute, which is
of the XML
simple typecs
and is coded with
a UCUM unit code
as string specified
in UCUM c/s
column of the
IEEE 1073.1.1.3

<value unit="1/min" value="100.0"
xsi:type= "PQ"/>

nomenclature
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IHE_IDCO data type Applicable | Mapping details | Example
IEEE 1073
types
ST Complex The complex type | 2l siype=sT"> 0.8V @ 0.3

types which | consists of more
consist of than one sub-
two or more | observation item.
sub-values | The parent of the
complex type will
contain the
concatenated
values for report
display purposes.
Also see section
4.12.5.2.5.15 for
more information
about Hierarchy
Mapping.

Also see section
4.12.5.2.5.15 for more
information about
Hierarchy Mapping.

INT Number(x) | The value is storeg <veue value='s" xsitype="INT" />

in the value
Number(x,0) attribute which is

of XML type int.

With no
units
specified

REAL Number(x,y)| The value is stored There is no items of
in thevalue such type in current
attribute which is | nomenclature

Where y!=0 | of XML type real.

With no
units
specified

4.12.5.2.5.15 IEEE 1073.1.1.3 Hierarchy Mapping

The HL7 IDC RMIM specifies a possible hierarchy &ach item in each observation group
(excluding DeviceTherapy).
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attributes
InfrastructureRootElemerts

[Pom_unnnnnm.neuicerherapys... $—

Generated with XMLSpy Schema Editor www.altova.com

This means that an observation item may have smbsitif the IEEE1073.1.1.3 nomenclature
specifies so. There are 2 types of hierarchicalste

Sub-Items of Complex type

An example of such case is

MDC_IDC_LEAD_PACE_THRESHOLD_ CONFIGURATION_IMPLANTIn this case, this
item in the IEEE1073.1.1.3 nomenclature is follovsgdwo sub-elements, each of them of type
PQ. The sub-items shall be in the sequence speaifitnhe IEEE1073.1.1.3 nomenclature. The
sequenceNumbattribute is required.

<deviceObservation classCode="0BS" moodCode="EVN">
<code code="MDC_IDC_LEAD_PACE_THRESHOLD_IMPLANT" codeSystemName="IEEE
P1073.1.1.3" codeSystemVersion="1.0" displayName="Lead Pace Threshold at Implant Amplitude
@ Pulse Width" />
<value xsi:type= "ST”> 0.8 V@ 0.5 ms </value>
<component contextControlCode="AP" typeCode="COMP">
<sequenceNumber value="1" />
<deviceObservation classCode="0BS" moodCode="EVN">
<code code="MDC_IDC_LEAD_PACE_THRESHOLD_IMPLANT_AMPLITUDE"
codeSystemName="IEEE P1073.1.1.3" codeSystemVersion="1.0" displayName="Lead
Pace Threshold at Implant Amplitude" />
<value unit="V" value="0.8" xsi:type="PQ" />
</deviceObservation>
</component>
<component contextControlCode="AP" typeCode="COMP">
<sequenceNumber value="2" />
<deviceObservation classCode="0BS" moodCode="EVN">
<code code="MDC_IDC_LEAD_PACE_THRESHOLD_IMPLANT_PULSE_WIDTH"
codeSystemName="IEEE P1073.1.1.3" codeSystemVersion="1.0" displayName="Lead
Pace Threshold at Implant Pulse Width" />
<value unit="ms" value="0.5" xsi:type="PQ" />
</deviceObservation>
</component>

</deviceObservation>
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Generic hierarchies

Any item may have sub-items. Which ones have isifipd in the IEEE1073.1.1.3
nomenclature, where sub-items have their pareet&sencelD set, as well as their sequence
number. The hierarchy can be more than one leva.slib-items shall be inserted in the order
of their sequence number within their parent it&he sequenceNumbaettribute is required and
elements order in XML must follow the sequence nerimg within their parent.

Example:

<deviceTherapySetting classCode="0BS" moodCode="EVN">

<code code="MDC_IDC_TACHY_THERAPY_ZONE_PARAMETERS" codeSystemName="IEEE P1073.1.1.3"
codeSystemVersion="1.0" displayName="Therapy Zone Parameters" />

<value code="Afib" codeSystemName="IEEE1073.1.1.3" displayName="Afib" xsi:type="CD" />

<component contextControlCode="AP" typeCode="COMP">

<sequenceNumber value="1" />
<deviceTherapySetting classCode="0BS" moodCode="EVN">

<code code="MDC_IDC_TACHY_THERAPY_STATUS" codeSystemName="IEEE P1073.1.1.3"
codeSystemVersion="1.0" displayName="Therapy Status" />

<text>The status (i.e., On or Off) of the device therapy functions</text>

<value code="0On" codeSystemName="IEEE1073.1.1.3" displayName="0n" xsi:type="CD" />

</deviceTherapySetting>

</component>
<component contextControlCode="AP" typeCode="COMP">

<sequenceNumber value="2" />
<deviceTherapySetting classCode="0BS" moodCode="EVN">

</component>
<component contextControlCode="AP" typeCode="COMP">

<sequenceNumber value="3" />
<deviceTherapySetting classCode="0BS" moodCode="EVN">

<code code="MDC_IDC_TACHY_ATP_THERAPY" codeSystemName="IEEE P1073.1.1.3"
codeSystemVersion="1.0" displayName="ATP Therapy" />

<text>ATP therapy parent, its value is ATP nhumber - i.e. 1 or 2 - which means ATP1 or ATP2
etc.</text>

<value value="1" xsi:type="INT" />
<component contextControlCode="AP" typeCode="COMP">
<component contextControlCode="AP" typeCode="COMP">

</deviceTherapySetting>

</component>
<component contextControlCode="AP" typeCode="COMP">
<component contextControlCode="AP" typeCode="COMP">
<component contextControlCode="AP" typeCode="COMP">

<sequenceNumber value="6" />
<deviceTherapySetting classCode="0BS" moodCode="EVN">

<code code="MDC_IDC_TACHY_ADDITIONALSHOCKS" codeSystemName="IEEE P1073.1.1.3"
codeSystemVersion="1.0" displayName="Number Of Additional Shocks" />

<text>Number Of Additional Shocks: The number of additional max energy shocks in the zone
programmed for delivery.</text>

<value value="3" xsi:type="INT" />

</deviceTherapySetting>

</component>

</deviceTherapySetting>
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4.12.5.2.5.16 IEEE 1073.1.1.3 nomenclature Automat ic/Manual mapping

The IEEE1073.1.1.3 nomenclature allows specifyorgefich DeviceObservation and
PatientObservation whether it is automatically dexdetermined or manually clinician
determined during the device session, if applicéible value is not N/A). In nomenclature the
column IEEE Automatic/Manual is used to specifisthi

PatientObservation-> interpretationCo@mdDeviceObservation-> interpretationCoddement
shall be created to set the value.

The type ofinterpretationCodeslement is CE — coded entry.
It shall be populated as following:

XML attribute Values Optionality
Code “A”"M” R
displayName “Automatic”, “Manual” O

All other attributes O

4.125.2.6 OBX Segment with Encapsulated PDF [Optio nal]

Optionally, observations or additional analyses loamprovided in an encapsulated PDF
containing displayable information.

Table 4.12-13 — OBX Segment

ELEMENT NAME SEQ | COMP | DT | LEN | USAGE | CARD | TBL# | ITEM # | Fixed Ex. Values
Set ID - OBX 1 SI 3 R [1..1] 00569 1
Value Type 2 ID 2 R [1.1] | 0125 |00570 | Y ED
Observation Identifier 3 CE 80 R [1..1] 00571
Identifier 1 ST 40 R [1..1] Y 18750-0
Cardiac
Text 2 ST 80 R [1..1] Y Electrophysiology Report
Name of Coding System 3 ST 12 R [1..1] Y LN
Observation Value 5 ED * RE [0..1] 00573 Encapsulated PDF
Type of Data 2 ST |10 R [1..1] Y Application
Data Subtype 3 ST |10 |R [1..1] Y PDF
Encoding 4 ST 10 R [1..1] Y Base64
Encapsulated and
Base64 binary encoded
Data 5 X * R [1..1] PDF File
Observation Result Status | 11 1D 1 R [1..1] 0085 |00579 |Y F
Date/Time of the
Observation 14 DTM | 8 RE [0..1] 00582 20060317170000+0006
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ELEMENT NAME SEQ | COMP | DT | LEN | USAGE | CARD | TBL# | ITEM # | Fixed Ex. Values

Observation Method 17 CE 00936

MDC_IDC_SESSION_T

Identifier 1 ST 20 R [1..1] YPE
Text 2 ST 40 R [1..1] In Clinic
Name of Coding System 3 ST 12 R [1..1] IEEE P10731.1.3

Equipment Instance
Identifier 18 ST 50 RE [1..%] 01479 Programmer XXXX

OBX-3 is report ID from LOINC coding system, andaBlbe set ta8750- 02 Car di ac
El ect r ophysi ol ogy Report”~LN.

OBX-5.2 Type of Data component shall have the vaikpplication”

OBX-5.3 Data Subtype component shall have the va&ind-".

OBX-5.4 Encoding component shall have the valuest®d”.

OBX-5.5 Data component contains the encapsulatsé@kaencoded PDF document.

Note! The base64 encoded PDF streauast not include CR/LF characters, which are
forbidden within HL7 field text streams. BreakingQase64 encoded stream into lines of 76
characters or less is used for email in accordawdd RFC 822, but is not applicable to
encapsulated data in HL7.

OBX-17.1-3 Observation Method, Identifier, Text &Me of Coding system — values will be
coded using the IEEE P10731.1.3 IDC NomenclatuleCMIDC_SESSION_TYPE term.

OBX-18 Equipment Instance Identifier — A uniquenter for the equipment or software that
was responsible for the production of the obseowati

The attached PDF shall contain in its content #hea 1D, patient ID and name if known, and
the dates of the procedure and document.

Note: If the PDF content is electrocardiogram $eeQ@ARD-6 Retrieve ECG Document for
Display for recommendations on the message sersasfteen ECG document. The limitations
of an ECG collected by an IDC may make some ofdlresommendations inappropriate.

4.12.5.2.7 OBR Segments — Pulse Generator and Lead Observation Results

The ORU message may include discrete OBX segmenisdividual observations also reported
in the XML payload. An OBR Segment shall be usadefach set of such OBX segments to
establish the equipment context for the observat(oa., whether they apply to the pulse
generator, or to a specific lead).

The OBR segment shall be formatted in accordantie Section 4.12.5.2.4, with the additional
constraints specified in this section.
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OBR-20 Filler Field 1 shall be used for device et This field must be present. It shall
contain the concatenated model-serial number olinipéanted Cardiac Device, Lead, or other
device component (“model:xyz/serial:123”) that &g reported on and will be coded using the
IEEE P10731.1.3 IDC Nomenclatukc_IDc_DEVICE_MODEL, MDC_IDC_DEVICE_SERIAL_NUMBEREImMS.

4.12.5.2.8 OBX Segments — Pulse Generator and Lead Observation Results

Discrete OBX segments for individual observatiols® aeported in the XML payload may be
encoded into separate OBX segments as individwsdrghtions or measurements. These OBX
segments shall be preceded by an appropriate O§Rest (see 4.12.5.2.7) to set the context for
observations dealing with the implantable deviceleads.

Table 4.12-14 — OBX Segment

ELEMENT NAME SEQ | COMP | DT | LEN | USAGE | CARD | TBL# | ITEM # | Fixed Ex. Values
Set ID - OBX 1 S| 4 R [1..1] 00569 1
Value Type 2 ID 2 R [1..1] 0125 | 00570 DTM
Observation Identifier 3 CE [250 R [1..1] 00571
MDC_IDC_DEVICE_IM
Identifier 1 ST 80 R [1..1] PLANT_DATE
'The implant date of the
Text 2 ST 256 | R [1..1] device
Name of Coding System 3 ST 20 R [1..1] IEEE P10731.1.3
Observation Sub-ID 4 ST 20 Cc [1..1] 00572 3.1
Observation Value 5 varies | * RE [0..1] 00573 20060317
Units 6 CE |250 |RE [0..1]
Observation Result Status | 11 ID 1 R [1..1] 0085 |00579 Y F
Date/Time of the
Observation 14 TS 26 RE [0..1] 00582 20060317170000+0006
Observation Method 17 CE 250 00936
MDC_IDC_SESSION_
Identifier 1 ST 80 R [1..1] TYPE
Text 2 ST 256 | R [1..1] In Clinic
Name of Coding System 3 ST 20 R [1..1] IEEE P10731.1.3

Equipment Instance
Identifier 18 El 256 @) [0..¥] 01479 Programmer XXXX

OBX-2 Value Type — The HL7 data type of the ObsgoraValue will depend on the IEEE
P10731.1.3 term data type, as shown in Table 4512-1
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Table 4.12-15 — HL7 to IEEE Data Type Matching

HL7 v2 data type | Applicable IEEE 1073 types

ST String, not enumerated

CWE String, enumerated values

DTM Date / Time

NM Number(x,y), Number(x,0), Number(x)

ST Complex — For complex data types multiple obeson values may
be provided. One for each discrete data elemeahbas for the
combined. For combined elements that HL7 typel &ieabT.

OBX-3.1 Observation ldentifier, Identifier — Must lsoded with the IEEE P10731.1.3 IDC
Nomenclature Reference ID field for associated olagm®n.

OBX-3.2 Observation ldentifier, Text — Must be cddath the IEEE P10731.1.3 IDC
Nomenclature Common Name field for associated obsen.

OBX-4 Observation Sub-ID — Used to organize hidramal relationships within sets of
observations or composite (complex data type) easiens. Use a dot notation to represent
hierarchical relationships.

OBX-5 Observation Value — This is the actual vatfighe observation.

OBX-6 Unit — Must be coded with the IEEE P10731 D8 Nomenclature Unit field for
associated observation.

OBX-17.1-3 Observation Method, Identifier, Text &Me of Coding system — These values
will be coded using the IEEE P10731.1.3 IDC Nomatwk, MDC_IDC_SESSION_TYPE
term.

OBX-18 Equipment Instance ldentifier — A uniquentger for the equipment or software that
was responsible for the production of the obseovati

4.12.5.2.9 NTE Segment — Notes and Comments [Option al]

Table 4.12-16 — NTE Segment — Notes and Comments
ELEMENT NAME | SEQ | COMP | DT | LEN USAGE | CARD | TBL# | ITEM# | Fixed Ex. Values

SetID - NTE 1 Sl 4 (6] [1..1] 00096 1
Source of comment | 2 CX| 20 o [1..1] 090D Y L
Comment 3 FT | 6553 O [1.4] 01318

NTE-3 Comments — Contains any notes, comments debdéare not included as part of an
observation.
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4.12.5.3 Expected Actions

4.12.5.3.1 HL7 Message Router

The HL7 Message Router shall return the standard &tlknowledgement message to the
Observation Creator actor.

Upon receipt of this message, the HL7 Message Rehtdl reconcile the Patient ID in the
message with the Patient ID of the assigning aitthdomain of the local institution, using the
PIX Profile transactions. It shall update the RB@nd PID-5 fields to reflect the local institution
Patient ID and name. The HL7 Message Router sbalbtherwise modify the content of the
observation report it receives. After performihgstupdate the HL7 Message Router shall route
the message to all configured recipients. Recipierdlude Observation Processor and/or
Observation Repository actors.

4.12.6 Observation Forwarding

4.12.6.1Trigger Events

The HL7 Message Router initiates the HL7 ORU messaghe configured Observation
Processor and Observation Repository recipienthes received the message from the
Observation Creator.

4.12.6.2 Message Semantics

The message semantics are identical to the HL7 @Re&bkage used in Observation Submission
(see 4.12.5.2).

4.12.6.3 Expected Actions

4.12.6.3.1 Observation Processor

The Observation Processor actor shall return tedstrd HL7 acknowledgement message to the
Observation Creator or the HL7 Message Router actor

Upon receipt of this message, if the Patient IDi@sbeen reconciled with the local assigning
authority, the Observation Processor shall recerib Patient ID in the message with the
Patient ID of the assigning authority domain of libeal institution. If the Observation Processor
supports the PIX-based Reconciliation Option, #lishise the PIX Profile transactions (PIX ITI-
9) to perform the reconciliation.

The Observation Processor will perform additioraicas that are specific to that application.
Reference section 4.12.2 for a description of yipes of actions this actor may support.
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4.12.6.3.2 Observation Repository

The Observation Repository actor shall return taadard HL7 acknowledgement message to
the Observation Creator or HL7 Message Router actor

Upon receipt of this message, if the Patient IDratsbeen reconciled with the local assigning
authority, the Observation Repository shall reclenttie Patient ID in the message with the
Patient ID of the assigning authority domain of @leservation Repository using the PIX Profile
transactions (PIX ITI-9).

The Observation Repository shall store the recedladd and make it available through means
that are specific to that application. Refereswetion 4.12.2 for a description of the types of
actions this actor may support.

The demographic data in the stored data is updatedeans of the Patient Demographics
Consumer actor grouped with the Observation Remrysétctor (PAM Profile transaction ITI-
30). Any such updates shall be applied to dataenaadilable by this application.
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Appendix Z — IDCO Observation Message Examples

HL7 v2.5 message and v3 XML data payload exampkesaailable in the IDCO SDK
published ahttp://www.ihe.net/Technical Framework/index.cfmétalogy.
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Appendix A— IEEE 1073.1.1.3 ICD Terms nomenclatur e

This nomenclature terms are provided in machinegable XML document. This appendix
provides the XML schema of the nomenclature.

B attributes
B
—E:EH DeviceObservations
IEEE1073.1.1.3 1CD_Terms | -+ 5 Patientobservations
—@B—{ DeviceTherapySettings
=

dataTypes

00 [
EI

codedEntryTables
=

Generated with XMLSpy Schema Editor www.altova.com

All four observation groups have base type Obsemtéem
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B attributes

| IEEE_Common_Hame |

Observationltem [

(o

Generated with XMLSpy Schema Editor www.altova.com

Usage of Discriminators

The nomenclature uses discriminators that prowidi@exes to the base term. The discriminators
are defined by following:

B attritutes

1.0
(== Diserim &

Generated with XMLSpy Schema Editor www .altova.com
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If the Observationltem has discriminator specifieajtiple terms are derived based on the
discriminator table. ThBSuffixis concatenated to the base reference ID for Basttrim
element of the specified discriminator.

XML Schema

The nomenclature schema and XML specification sedl@ble as part of SDK at from
http://www.ihe.net/Technical _Framework/index.cfmettialogy.
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