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1 Introduction

This document, Volume 2 of the IHE Patient Care Device (PCD) Technical Framework, defines
transactions used in IHE Patient Care Device profiles.

1.1 Introduction to IHE

Integrating the Healthcare Enterprise (IHE) is an international initiative to promote the use of
standards to achieve interoperability among health information technology (HIT) systems and
effective use of electronic health records (EHRS). IHE provides a forum for care providers, HIT
experts and other stakeholders in several clinical and operational domains to reach consensus on
standards-based solutions to critical interoperability issues.

The primary output of IHE is system implementation guides, called IHE Profiles. IHE publishes
each profile through a well-defined process of public review and trial implementation and
gathers profiles that have reached final text status into an IHE Technical Framework, of which
this volume is a part.

For more general information regarding IHE, refer to www.ihe.net. It is strongly recommended
that, prior to reading this volume, the reader familiarizes themselves with the concepts defined in
the IHE Technical Frameworks General Introduction.

1.2 Intended Audience

The intended audience of IHE Technical Frameworks VVolume 2 is:
e IT departments of healthcare institutions
e Technical staff of vendors participating in the IHE initiative

e Experts involved in standards development

1.3 Overview of Technical Framework Volume 2
Volume 2 is comprised of several distinct sections:
e Section 1 provides background and reference material.
e Section 2 presents the conventions used in this volume to define the transactions.

e Section 3 defines Patient Care Device domain transactions in detail, specifying the roles
for each actor, the standards employed, the information exchanged, and in some cases,
implementation options for the transaction.

The appendices in Volume 2 provide clarification of technical details of the IHE data model and
transactions. A glossary of terms and acronyms used in the IHE Technical Framework, including
those from relevant standards, is provided in the IHE Technical Frameworks General
Introduction. Due to the length of the document, some domains may divide Volume 2 into
smaller volumes labeled 2a, 2D, etc. In this case, the Volume 2 appendices are gathered in

Rev. 5.0 — Final Text 2015-10-14 8 Copyright © 2015: IHE International, Inc.
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Volume 2x. Code and message samples may also be stored on the IHE ftp server. In this case,
explicit links to the ftp server will be provided in the transaction text.

1.4 Comment Process

IHE International welcomes comments on this document and the IHE initiative. They can be
submitted by sending an email to the co-chairs and secretary of the Patient Care Device domain
committees at pcd@ihe.net.

1.5 Copyright Licenses

IHE International hereby grants to each Member Organization, and to any other user of these
documents, an irrevocable, worldwide, perpetual, royalty-free, nontransferable, nonexclusive,
non-sublicensable license under its copyrights in any IHE profiles and Technical Framework
documents, as well as any additional copyrighted materials that will be owned by IHE
International and will be made available for use by Member Organizations, to reproduce and
distribute (in any and all print, electronic or other means of reproduction, storage or
transmission) such IHE Technical Documents.

The licenses covered by this Copyright License are only to those copyrights owned or controlled
by IHE International itself. If parts of the Technical Framework are included in products that also
include materials owned or controlled by other parties, licenses to use those products are beyond
the scope of this IHE document and would have to be obtained from that other party.

1.5.1 Copyright of Base Standards

IHE technical documents refer to and make use of a number of standards developed and
published by several standards development organizations. All rights for their respective base
standards are reserved by these organizations. This agreement does not supersede any copyright
provisions applicable to such base standards.

Health Level Seven ® has granted permission to IHE to reproduce tables from the HL7®
standard. The HL7® tables in this document are copyrighted by Health Level Seven®. All rights
reserved. Material drawn from these documents is credited where used.

1.6 Trademark

IHE® and the IHE logo are trademarks of the Healthcare Information Management Systems
Society in the United States and trademarks of IHE Europe in the European Community. They
may only be used with the written consent of the IHE International Board Operations
Committee, which may be given to a Member Organization in broad terms for any use that is
consistent with the IHE mission and operating principles.

1.7 Disclaimer Regarding Patent Rights

Attention is called to the possibility that implementation of the specifications in this document
may require use of subject matter covered by patent rights. By publication of this document, no
position is taken with respect to the existence or validity of any patent rights in connection
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therewith. IHE International is not responsible for identifying Necessary Patent Claims for which
a license may be required, for conducting inquiries into the legal validity or scope of Patents
Claims or determining whether any licensing terms or conditions provided in connection with
submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or
non-discriminatory. Users of the specifications in this document are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is
entirely their own responsibility. Further information about the IHE International patent
disclosure process including links to forms for making disclosures is available at
http://www.ihe.net/Patent_Disclosure _Process. Please address questions about the patent
disclosure process to the secretary of the IHE International Board: secretary@ihe.net.

1.8 History of Document Changes

This section provides a brief summary of changes and additions to this document.

Date Document Change Summary
Revision
2014-11-04 4.0 Incorporated approved Change Proposals Nos. 86-106 excluding withdrawn proposals.

Integrated Sections 1 and 2 from 2014 Technical Framework Vol. 2 Templates and deleted
material from Appendices which are now included by reference from the General
Introduction. IHE Glossary is now included by reference.

2015-10-14 5.0 Updated ACM Profile to include all approved CPs and for housekeeping. Incorporated other
applicable CPs through CP 121.
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2 Conventions

This document has adopted the following conventions for representing the framework concepts
and specifying how the standards upon which the IHE PCD Technical Framework is based
should be applied.

2.1 Transaction Modeling and Profiling Conventions

In order to maintain consistent documentation methods, modeling methods for IHE transactions
and profiling conventions for frequently used standards are maintained as an appendix in the IHE
Technical Frameworks General Introduction. Methods described include the Unified Modeling
Language (UML) and standards conventions include DICOM®, HL7® v2.x, HL7® Clinical
Document Architecture (CDA®) Documents, etc. These conventions are critical to
understanding this volume and should be reviewed prior to reading this text.

2.2 Additional Standards Profiling Conventions

This section defines profiling conventions for standards which are not described in the IHE
Technical Frameworks General Introduction.

2.3 Use of Coded Entities and Coding Schemes

IHE maintains coding schemes in the IHE Technical Frameworks General Introduction
Appendix.
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3 IHE PCD Transactions

This section defines each IHE transaction in detail, specifying the standards used, the
information transferred, and the conditions under which the transaction is required or optional.
3.1 PCD-01 Communicate PCD Data

This section specifies Transaction PCD-01 of the IHE Patient Care Device Technical
Framework, which is used to transmit patient care device data between systems. Transaction
PCD-01 is used by the Device Observation Reporter and Device Observation Consumer Actors.
Note that these actor names are linked to abstract functions rather than to physical devices; a
Device Observation Reporter may be implemented in a freestanding system or it may be
implemented in the Patient Care Device itself.

3.1.1 Scope
This transaction is used to communicate PCD Data from:

e A Device Observation Reporter (DOR) to a Device Observation Consumer (DOC).

3.1.2 Use Case Roles

Device
Observation
Reporter
(DR

¥

Communicate PCID-01 Data

h

Device
Observation
Consumer
({nleluy]

Figure 3.1.2-1: Communicate PCD Data

Actor Device Observation Reporter (DOR)

Role Sends PCD Data to DOC

Actor Device Observation Consumer (DOC)

Role Receives PCD Data from DOR
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3.1.3 Referenced Standards
e HL7®-HL7® Version 2.6 Chapter 7 Observation Reporting
e [SO/IEEE 11073-10201 Domain Information Model
e [SO/IEEE 11073-10101 Nomenclature

The IHE Patient Care Device Technical Framework uses an information model and a
nomenclature from the IEEE 11073. The information model is defined in ISO/IEEE 11073-
10201 Health Informatics — Point-of-care medical device communication — Part 10201: Domain
Information Model. The nomenclature is defined in ISO/IEEE 11073-10101 Health Informatics —
Point -of-care medical device communication — Part 10101: Nomenclature. Familiarity with
these standards is necessary for implementers of the Device Observation Reporter and Device
Observation Consumer Actors.

HL7® V2.6 Chapter 7 Observation Reporting defines the general HL7® syntax and coding
requirements related to observation reporting, used for PCD data communications in the PCD
TF. Familiarity with HL7® Chapter 7 is necessary for implementers of the PCD TF transactions.

This Technical Framework specifies conventions that are used to represent the information
model hierarchy for medical devices embodied in the IEEE 11073 Domain Information Model
within the syntactic and semantic conventions of HL7® v. 2.6

Definitions of HL7® Data Types used in PCD transactions, with comments on any
specializations for PCD, are given in Appendix C, Common Data Types in this volume.
3.1.4 Interaction Diagrams

The following interaction diagrams illustrate potential implementations.

3.1.4.1 DOR communicates with DOC

The PCD-01 transaction is used to communicate PCD data from: Device Observation Reporter
(DOR) to a Device Observation Consumer (DOC).
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Device Device
Chzeryation Chzeryation
Reporter Consumer
(DOR) (Do)

—‘ PCO-M Communicste PCD Data ’7
J =\;

Figure 3.1.4.1-1: Communicate PCD Data Interaction Diagram

3.1.4.1.1 PCD-01 Communicate PCD Data (ORUMRO1"ORU_RO01) static definition
The PCD-01 Communicate PCD Data message is used to communicate PCD data
e From a Device Observation Reporter (DOR) to a Device Observation Consumer (DOC)

Common HL7® segments (MSH, MSA, ERR, NTE, PID, PV1, OBR, OBX, ORC, PRT) and
data types (CWE, CNE, CX, EIl, HD, PL, DTM, XPN, XTN) used in IHE PCD transactions are
defined in Appendix B, “Common Segment Descriptions”, and Appendix C, "Common Data
Types". Note that this message structure differs from the basic HL7® version 2.6 by allowing for
the appearance of PRT segments, a segment new in HL7® version 2.7, in certain locations. This
is to allow for the need for new participation data needed in transactions added to the ACM
Profile in this Technical Framework revision, and for planned future extensions to support FDA
Unique Device Identifiers. See Section B.10 for details on the PRT segment.

The static message is defined with the repeating segment group called "Order Observation™. This
group can repeat within the message so that a device needs to send only one message with
multiple orders.

Segment Meaning Usage Card HL7® chapter
MSH Message Header R [1.1]
[{SFT}H Software Segment X [0..0]
[UAC] User Authentication Credential e} [0..1]
{ --- PATIENT_RESULT begin
[ --- PATIENT begin
PID Patient Identification R [1..1]
[PD1] Additional Demographics X [0..0] 3
Rev. 5.0 — Final Text 2015-10-14 14 Copyright © 2015: IHE International, Inc.
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Segment Meaning Usage | Card HL7® chapter
[{PRT}]
[{NTE}] Notes and Comments X [0 0]
[{NK1}] Next of Kin/Associated Parties o] [0..3] 3
[ --- VISIT begin
PV1 Patient Visit R [1.1]
[PV2] Patient Visit — Additional Info X [0..0]
{PRT}]

] --- VISIT end

] --- PATIENT end

{ ---ORDER_OBSERVATION begin
[ORC] Order Common X [0..0] 4
OBR Observation Request R [1..1]
[{NTE}] Notes and Comments e} [0..1]
[{PRT}]

{ --- TIMING_QTY begin
TQ1 Timing/Quantity R [1.1]
[{TQ2}] Timing/Quantity Order Sequence X [0..0]
H --- TIMING_QTY end
[CTD] Contact Data X [0..0] 11
[ --- OBSERVATION begin
0OBX Observation Result R [1..1] 7
{PRT}]
[{NTE}] Notes and comments e} [0..1] 2
H --- OBSERVATION end
[{FT1}] Financial Transaction X [0..0]
[{CTI}] Clinical Trial Identification X [0..0]
[ --- SPECIMEN begin
SPM Specimen X [0..0]
[{OBX}] Observation related to Specimen X [0..0]
H --- SPECIMEN end
} --- ORDER_OBSERVATION end
} --- PATIENT_RESULT end
[DSC] Continuation Pointer X [0..0] 2

420

3.1.4.1.2 Trigger events

The ORUMR01M"ORU_RO01 message is an unsolicited update initiated by the Device Observation
Reporter. The ORU”RO01 can be sent with or without a preceding order, since it is common in a
clinical setting for device data to be reported without a specific order having been transacted in
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425  the information system (that is, the reporting is the result of a "standing order"” for monitoring in
a particular clinical situation).

While a DOR may be implemented directly on a medical device, it is more often implemented on
a gateway or intermediary device as an application which implements the DOR, receiving data
from one or more patient care devices using either standards-based or proprietary protocols

430  which are outside the current scope of the IHE PCD TF.

In general, the DOR sends periodic reports at an interval of between several times per minute

(high acuity) and a maximum interval of 24 hours (chronic, home health) with a typical interval

of 1 minute. The minimum and maximum intervals are configured at implementation. The DOR

may also send aperiodic reports for "event type" information. The DOR shall not do interpolation
435  of data received from the PCD source.

3.1.4.1.3 Message Semantics

Refer to the HL7® standard for the ORU message of HL7® 2.6 Chapter 7 and the general
message semantics.

The ORUMOR1MORU_RO01 message structure provides the mechanisms for mapping the

440  hierarchical structure of an IEEE 11073 containment tree to a series of OBX messages each of
which is optionally qualified by a note which immediately follows the respective OBX. See the
discussion of how the containment is represented using a "dotted notation™ in field OBX-4
Observation Sub-1D in Appendix B, Section B.8.

See Appendix A.1 ISO/IEEE Nomenclature mapping to HL7® OBX-3 for further information
445  on the mapping rules.

Examples of ORUMRO01MORU_R01 messages implemented in HL7® Encoding Rules (ER7) are
provided in Appendix E.

3.1.4.1.4 Expected Actions

The ORUMR01M"ORU_R01 message is sent from the DOR to the DOC. Upon receipt the DOC
450  validates the message and responds with an acknowledgement as defined in Appendix G.1.1
Acknowledgment Modes.

3.1.5 Security Considerations

During the Profile development there were no unusual security or privacy concerns identified.
There are no mandatory security controls but the implementer is encouraged to use the

455  underlying security and privacy profiles from ITI that are appropriate to the transports such as
the Audit Trail and Node Authentication (ATNA) Profile. The operational environment risk
assessment, following ISO 80001, will determine the actual security and safety controls
employed.

Rev. 5.0 — Final Text 2015-10-14 16 Copyright © 2015: IHE International, Inc.
Template Rev. 1.0 — 2014-07-01



460

465

470

475

IHE Patient Care Device Technical Framework, Vol. 2 (PCD TF-2): Transactions

3.2 PCD-02 Reserved

3.3 PCD-03 Communicate Infusion Order

This section specifies Transaction PCD-03 of the IHE Patient Care Device Technical
Framework. Transaction PCD-03 is used by the Infusion Order Programmer and Infusion Order
Consumer.

Since the 10C is typically a gateway rather than an infusion pump, all of the information
specified in the PCD-03 Communicate Infusion Order transaction is not necessarily provided to
or used to program the device.

Note: See related detail on infusion pump device models and data models in the Device Specialization — Infusion Pump PCD
profiles for large volume, syringe, and patient controlled analgesia (PCA) pumps.

3.3.1 Scope

This transaction is used to communicate Infusion Order parameters from an Infusion Order
Programmer (IOP) to an Infusion Order Consumer (10C).

3.3.2 Use Case Roles

Actor Infusion Order Programmer

Role Sends Infusion Order parameters to 10C

Actor Infusion Order Consumer

Role Receives Infusion Order parameters from IOP and in turn programs the pump

3.3.3 Referenced Standard
e HL7® - H L7® Version 2.6 Ch4 Order Entry
e |SO/IEEE 11073-10101 Nomenclature

3.3.4 Interaction Diagram
The following interaction diagram illustrates the implementation.

Rev. 5.0 — Final Text 2015-10-14 17 Copyright © 2015: IHE International, Inc.
Template Rev. 1.0 — 2014-07-01



IHE Patient Care Device Technical Framework, Vol. 2 (PCD TF-2): Transactions

Infuzion Crder Infuzion Crder
Programmer Consumer
(IOF) [(Leley]

—‘ PCD-03 Communicate Infusion Order ’7

Figure 3.3.4-1: Communicate Infusion Order

480

3.3.4.1 PCD-03 Communicate Infusion Order (RGV*"O15*RGV_015) static
485  definition

The PCD-03 Communicate Infusion Order message is used to communicate infusion data from
an Infusion Order Programmer (IOP) to an Infusion Order Consumer (10C).

Since the 10C is typically a gateway rather than an infusion pump, all of the information
specified in the PCD-03 Communicate Infusion Order transaction is not necessarily provided to
490  or used to program the device.

All HL7® segments used in the PCD-03 transaction are defined within this document.

3.3.4.2 RGV*O15"RGV_015 Pharmacy/Treatment Give Message

Table 3.3.4.2-1: RGV*O15"RGV_015 Pharmacy/Treatment Give Message

Segment Meaning Usage Card HL7®
Chapter
MSH Message Header R [1.1]
[{SFT} Software X 2
[{ NTE }] Notes and Comments (for Header) X
[ --- PATIENT begin
PID Patient Identification R [1.1]
[{ NTE }] Notes and Comments (for PID) X
[{ AL1}] Allergy Information X
[ --- PATIENT_VISIT begin
PV1 Patient Visit 0o [0..1]
[ PV2 ] Patient Visit — Additional Info X 3
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Segment

Meaning

Usage

Card

HL7®
Chapter

--- PATIENT_VISIT end

--- PATIENT end

--- ORDER begin

ORC

Common Order

[1.1]

i

--- TIMING begin

TQ1

Timing/Quantity

{TQ2}]

Timing/Quantity Order Sequence

3

--- TIMING end

[

--- ORDER_DETAIL begin

RXO

Pharmacy /Treatment Order

ORDER_DETAIL_SUPPLEMENT
begin

{ NTE }

Notes and Comments (for RXO)

{ RXR }

Pharmacy/Treatment Route

{

--- COMPONENTS begin

RXC

Pharmacy/Treatment Component

[{NTE}]

Notes and Comments (for each
RXC)

3

--- COMPONENTS end

]

ORDER_DETAIL_SUPPLEMENT
end

--- ORDER_DETAIL end

--- ENCODING begin

RXE

Pharmacy/Treatment Encoded
Order

--- TIMING_ENCODED begin

TQ1

Timing/Quantity

[{TQ2}]

Timing/Quantity Order Sequence

}

--- TIMING_ENCODED end

{ RXR }

Pharmacy/Treatment Route

[{RXC}]

Pharmacy/Treatment Component

--- ENCODING end

--- GIVE begin

RXG

Pharmacy/Treatment Give

[1.1]

{

--- TIMING_GIVE begin

TQ1

Timing/Quantity

[0..1]

[{TQ2}]

Timing/Quantity Order Sequence

}

--- TIMING_GIVE end

{ RXR }

Pharmacy/Treatment Route

[1.1]
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Segment Meaning Usage Card HL7®
Chapter
[{ RXC}] Pharmacy/Treatment Component X 4
{ --- OBSERVATION begin
[ OBX ] Observation/Results R [1..n] 7
[{NTE }] Notes and Comments (for OBX) X
} --- OBSERVATION end
} --- GIVE end
} --- ORDER end

3.3.4.3 Trigger Events

The RGVMO15"RGV_015 message is generated by the Infusion Order Programmer when the
caregiver initiates an action to administer a medication using an IV pump.

3.3.4.4 Message Semantics

Refer to the HL7® standard for the RGV message in HL7® 2.6 Chapter 4 for the general
message semantics.

3.3.4.4.1 MSH — Message Header Segment

This segment defines the intent, source, destination, and some specifics of the syntax of a
message. See HL7® v2.6: chapter 2 Message control. For MSH usage in IHE PCD Technical
Framework profiles, refer to Appendix B.1 of this volume. MSH-15 and MSH-16 fields have
special considerations in PCD 03:

MSH-15 Accept Acknowledgement Type (ID), required:

This is required for all messages. The Accept Acknowledgement Type field will be
valued with “AL” (always) by the IOP in a RGV”0O15 message and by the IOC in a
RRG”™016 message.

The receiving application must transmit the accept acknowledgement on the same
network connection as the initiating RGV”015 or RRG"O16 message

MSH-16 Application Acknowledgement Type (ID), required:

This is required for all messages. The application acknowledgement field informs the
receiver whether the sender can process application acknowledgements and under what
conditions to send the additional acknowledgement. The receiving system must send (or
not send) acknowledgemen