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5 Patient Identifier Cross-referencing (PIX)

The Patient Identifier Cross-referencing Integration Profile (PIX) is targeted at healthcare
enterprises of a broad range of sizes (hospital, a clinic, a physician office, etc.). It supports the

1155  cross-referencing of patient identifiers from multiple Patient Identifier Domains via the following
interactions:

e The transmission of patient identity information from an identity source to the Patient
Identifier Cross-reference Manager.

e The ability to access the list(s) of cross-referenced patient identifiers either via a query/
1160 response or via update notification.

By specifying the above transactions among specific actors, this integration profile does not define

any specific enterprise policies or cross-referencing algorithms. By encapsulating these behaviors in

a single actor, this integration profile provides the necessary interoperability while maintaining the

flexibility to be used with any cross-referencing policy and algorithm as deemed adequate by the
1165  enterprise.

The following diagram shows the intended scope of this profile (as described above).
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Figure 5-1 Process Flow with Patient Identifier Cross-referencing

The diagram illustrates two types of Identifier Domains: a Patient Identifier Domain and a Patient
Identifier Cross-reference Domain.

1170 A Patient Identifier Domain is defined as a single system or a set of interconnected systems that all
share a common identification scheme (an identifier and an assignment process to a patient) and
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issuing authority for patient identifiers. Additionally, a Patient Identifier Domain has the following
properties:

e A set of policies that describe how identities will be defined and managed according to
the specific requirements of the domain.

e An administration authority for administering identity related policies within the domain.

e A single system, known as a patient identity source system, that assigns a unique
identifier to each instance of a patient-related object as well as maintaining a collection
of identity traits.

e Ideally, only one identifier is uniquely associated with a single patient within a given
Patient Identifier Domain, though a single Patient Identity Source Actor may assign
multiple identifiers to the same patient and communicate this fact to the Patient Identifier
Cross-reference Manager. For a description of how the Patient Identifier Cross-reference
Manager Actor responds to requests for a list of cross-referenced identifiers that include
these “duplicates” see ITI TF-2a: 3.9.4.2.2.6).

e An “Identifier Domain Identifier” (known as assigning authority) that is unique within a
Patient Identifier Cross-reference Domain.

e Other systems in the Patient Identifier Domain rely upon the identifiers assigned by the
patient identity source system of the domain to which they belong.

A Patient Identifier Cross-reference Domain consists of a set of Patient Identifier Domains known
and managed by a Patient Identifier Cross-reference Manager Actor. The Patient Identifier Cross-
reference Manager Actor is responsible for creating, maintaining and providing lists of identifiers
that are aliases of one another across different Patient Identifier Domains.

The Patient Identifier Cross-reference Domain embodies the following assumptions about
agreement within the group of individual Identifier Domains:

e They have agreed to a set of policies that describe how patient identities will be cross-
referenced across participating domains;

e They have agreed to a set of processes for administering these policies;

e They have agreed to an administration authority for managing these processes and
policies.

All these assumptions are critical to the successful implementation of this profile. This integration
profile imposes minimal constraints on the participating Patient Identifier Domains and centralizes
most of the operational constraints for the overall Patient Identification Cross-reference Domain in
the Patient Identifier Cross-reference Manager Actor. If the individual Identifier Domains cannot
agree to the items outlined above, implementation of this profile may not provide the expected
results.

The Patient Identifier Cross-reference Manager Actor is not responsible for improving the quality of
identification information provided to it by the Identity Source Actors. It is assumed that the
Identity Source actors are responsible for providing high quality data to the Patient Identifier Cross-
reference Manager. For example, the Patient Identifier Cross-reference Manager Actor is NOT
responsible to provide a single reference for patient demographics. The intent is to leave the
responsibility for the quality and management of its patient demographics information and the
integrity of the identifiers it uses within each Patient Identity Domain (Source actors). When
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receiving reports and displays from multiple PIX domains, it is inevitable that some of those reports
and displays will have inconsistent names.

The Patient Identifier Cross-reference Consumer may use either a query for sets of cross-reference
patient identifiers or use both a notification about cross-reference changes and a query transaction.
In the case of using a notification, the Patient Identifier Cross-reference Consumer may also use the
PIX Query Transaction to address situations where the Patient Identifier Cross-reference Consumer
may be out of synch with the Patient Identifier Cross-reference Manager. This Integration Profile
does not specify the consumer policies in using the PIX Query Transaction (ITI TF-2a: 3.9).

For a discussion of the relationship between this Integration Profile and an enterprise master patient
index (eMPI) see ITI TF-1: 5.4.

5.1 Actors/ Transactions

Figure 5.1-1 shows the actors directly involved in the Patient Identifier Cross-referencing
Integration Profile and the relevant transactions between them. Other actors that may be indirectly
involved due to their participation in other related profiles are not shown.

Patient Identity Source Patient Identifier

Cross-reference

Consumer
Patient Identity
Management Patient Identity Feed
HL7 V2.5 [ITI-30]4 T8 PIX Query [ITI-9]
PIX Update Notification [ITI-10]

Patient Identifier Cross-
reference Manager

Figure 5.1-1 Patient Identifier Cross-referencing Actor Diagram

Table 5.1-1 lists the transactions for each actor directly involved in the Patient Identifier Cross-
referencing Profile. In order to claim support of this Integration Profile, an implementation must
perform the required transactions (labeled “R”). Transactions labeled “O” are optional. A complete
list of options defined by this Integration Profile and that implementations may choose to support is
listed in the ITI TF-1: 5.2.

Table 5.1-1 Patient Identifier Cross-referencing Integration for MPI Profile - Actors and

Transactions
Actors Transactions Optionality Section

Patient Identity Source Patient Identity Feed [ITI-8] R ITI TF-2a: 3.8
Patient Identity Management [ITI- o ITI TF-2b: 3.30
30]

Patient Identifier Cross-reference Consumer PIX Query [ITI-9] R ITI TF-2a: 3.9
PIX Update Notification [ITI-10] O ITI TF-2a: 3.10

Patient Identifier Cross-reference Manager Patient Identity Feed [ITI-8] R ITI TF-2a: 3.8
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Actors Transactions Optionality Section
Patient Identity Management [ITI- o ITI TF-2b: 3.30
30]
PIX Query [ITI-9] R ITI TF-2a: 3.9
PIX Update Notification [ITI-10] R ITI TF-2a: 3.10

5.2 Patient Identifier Cross-referencing Integration Profile Options

Options that may be selected for this Integration Profile are listed in the Table 5.2-1 along with the
Actors to which they apply. Dependencies between options when applicable are specified in notes.

Table 5.2-1 Patient Identifier Cross-referencing - Actors and Options

Actor Options Vol & Section
Patient Identity Source Pediatric ITITF-1:5.2.1
Demographics
Patient Identifier Cross-reference Manager Pediatric ITI TF-1: 5.2.1
Demographics
Patient Identifier Cross-reference Consumer PIX Update Notification ITI TF-2a: 3.10

5.2.1 Pediatric Demographics

The experience of immunization registries and other public health population databases has shown
that matching and linking patient records from different sources for the same individual person in
environments with large proportions of pediatric records requires additional demographic data.

In particular, distinguishing records for children who are twins, triplets, etc. — that is, avoiding false
positive matches - may be difficult because much of the demographic data for the two individuals
matches. For instance, twin children may have identical last names, parents, addresses, and dates
of birth; their first names may be very similar, possibly differing by only one letter. It can be very
difficult for a computer or even a human being to determine in this situation whether the slight first
name difference points to two distinct individuals or just a typographical error in one of the records.
Additional information is extremely helpful in making this determination.

Pediatric Demographics makes use of the following six additional demographic fields to aid record
matching in databases with many pediatric records.

Field

Reason for inclusion

Value

Mother’s Maiden Name

Any information about the mother is
helpful in making a match

Helps create true positive matches

Patient Home

A telecom helps match into the right

Helps create true positive matches

Telephone household
Patient Multiple Birth Indicates this person is a multiple - Helps avoid false positive matches of
Indicator twin, triplet, etc. multiples

Patient Birth Order

Distinguishes among those multiples.

Helps avoid false positive matches of
multiples
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Last Update Date/Time, These fields, although not strictly Helps avoid false positive matches of
Last Update Facility demographic, can effectively substitute | multiples

when multiple birth indicator and birth
order are not collected. They indirectly
provide visit information. Provider
visits on the same day may likely
indicate two children brought to a
doctor together.

Patient Identity Source actors which support the Pediatric Demographics option are required to
support the Patient Identity Management [ITI-30] transaction and shall provide values, when
available, for the fields identified as Pediatric Demographics fields.

Patient Identifier Cross-reference Manager actors which support the Pediatric Demographics option
are required to support the Patient Identity Management [ITI-30] transaction, and if values for one
or more of the Pediatric Demographics fields are specified in the Patient Identity Management [ITI-
30], they shall be considered as part of the matching algorithm of the PIX Manager.
Pediatric Demographics are defined as all of the following:

e Mother’s Maiden Name

e Patient Home Telephone

e Patient Multiple Birth Indicator

e Patient Birth Order

e Last Update Date/Time

e Last Update Facility

Pediatric Demographic is particularly focused on two data issues:

e Locating a record where the data or the search criterion have differences, but both the
data record and the search criterion represent the same person, and

e Avoiding improper linkage of very similar records that do not belong to the same person.
This problem is most often encountered in multiple birth situations where twins may be
given extremely similar names

5.3 Patient Identifier Cross-referencing Profile Process Flows

The following sections describe use cases that this profile addresses.

5.3.1 Use Case: Multiple Identifier Domains within a Single Facility/ Enterprise

A clinician in the Intensive Care Unit at General Hospital is reviewing a patient chart on the
Intensive Care information system and wishes to review or monitor the patient’s glucose level,
which is included in a laboratory report stored in the hospital’s main laboratory system. The
Intensive Care system needs to map its own patient ID, which it generates internally, to the patient’s
medical record number (MRN), which is generated from the hospital’s main ADT system and is
used as the patient identity by the lab system. In this case the Intensive Care system is essentially in
a different identifier domain than the rest of the hospital since it has its own notion of patient
identity.
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In this scenario, the hospital’s main ADT system (acting as a Patient Identity Source) would provide
a Patient Identity Feed (using the patient’s MRN as the identifier) to the Patient Identifier Cross-
reference Manager. Similarly, the Intensive Care system would also provide a Patient Identity Feed
to the Patient Identifier Cross-reference Manager using the internally generated patient ID as the
patient identifier and providing its own unique identifier domain identifier.

Once the Patient Identifier Cross-reference Manager receives the Patient Identity Feed transactions,
it performs its internal logic to determine which, if any, patient identifiers can be “linked together”
as being the same patient based on the corroborating information included in the Feed transactions it
has received. The cross-referencing process (algorithm, human decisions, etc.) is performed within
the Patient Identifier Cross-reference Manager and is outside the scope of IHE. (See ITI TF-2a:
3.9.4.2.2.6 for a more complete description of the scope of the cross-referencing logic boundary).

The Intensive Care system wants to get lab information associated with a patient that the Intensive
Care system knows as patient ID = ‘MC-123’. It requests the lab report from the lab system using
its own patient ID (MC-123) including the domain identifier/ assigning authority. Upon receipt of
the request, the lab system determines that the request is for a patient outside of its own identifier
domain (ADT Domain). It requests a list of patient ID aliases corresponding to patient ID = ‘MC-
123’ (within the “Intensive Care domain”) from the Patient Identifier Cross-reference Manager.
Having linked this patient with a patient known by medical record number = ‘007’ in the ‘ADT
Domain’, the Patient Identifier Cross-reference Manger returns this list to the lab system so that it
may retrieve the lab report for the desired patient and return it to the Intensive Care system. Figure
5.3-1 illustrates this process flow.

Rev. 8.0 Final Text 2011-08-19 46 Copyright © 2011: THE International, Inc.



1310

1315

1320

1325

1330

IHE IT Infrastructure Technical Framework, Volume 1 (ITI TF-1): Integration Profiles

Patient IdentiFy Display (Intensive Patient Identifier Patient Identity Patient Identifier Cross-
Source (Inteqswe Care domain) Cross-reference Source (ADT reference Consumer
Care domain) Manager domain) /Information Source (Lab

system - ADT domain)

1
] 1 1 1
Patient Identity ffeed [ITI-8] - E '
! g Apply Xref | '
ADT feed within < logic E '
Intensive Care ID ) ) ! |
' domain : Patient Identity !
! ! —Leed [ITI-8] ADT feed
! ! | within ADT
—_— . [}
E E Apply Xref i ID domain E
: : L e—ogic : '
N . [}
E ] Retrieve Document for Display[ITI-12] - Request -
] >
| i
! < PIX Query [ITI-9] ! Use
E ' E locally
i ' ! known ID
' ! ! . |toselect
! _ Retrieve Document for Display [ITI-12] - Response < lab report
1 al
i
|
]

Figure 5.3-1. Multiple ID Domains in a Single Facility Process Flow in PIX Profile

Note: Request and Response portions of the Retrieve Document for Display transaction are not part of this profile and included
for illustration purposes only.

5.3.2 Use Case: Multiple ID Domains Across Cooperating Enterprises

A healthcare enterprise is established by the consolidation of two hospitals, each having its own
separate patient registration process run by different hospital information systems. When a patient is
treated in one hospital, the access to its electronic records managed by the other hospital is
necessary. The following use case illustrates this scenario.

Hospitals A and B have been consolidated and have a single Patient Identifier Cross-reference
Manager that maintains the ID links between the two hospitals. Each hospital has a different HIS
that is responsible for registering patients, but they have consolidated their cardiology information
systems. The cardiology system has been configured with a Patient Identifier Cross-reference
Consumer to receive patient identity notifications when cross-referencing activity occurs.

A patient is registered and then has some diagnostic stress tests done at hospital A. The cardiology
information system queries the Patient Identifier Cross-reference Manager to get a list of possible
ID aliases for the patient to see if any past cardiology reports may be available. No patient ID
aliases are found. Sometime later the same patient goes to hospital B to have a second diagnostic
stress test done. The patient is registered via the HIS in hospital B which then sends that identity
information to the Patient Identifier Cross-reference Manager. The Patient Identifier Cross-
reference Manager determines this is in fact the same patient as was registered previously at
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hospital A. The cardiology information system was previously configured with the Patient Identifier

Cross-reference Manager to receive notifications, thus a notification is sent to the cardiology system

to inform it of the patient identifier aliases. This notification is done to allow systems that are aware

of multiple identifier domains to maintain synchronization with patient identifier changes that occur
1335  in any of the identifier domains that they are aware of.

Figure 5.3-2 illustrates the process flow for this use case.
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Figure 5.3-2 Multiple ID Domains Across Cooperating Enterprises Process Flow in PIX
Profile

1340 Note: PIX Update Notifications are not sent for the first Patient Identity Feed for a patient, since no cross-referencing activity
occurred after this first Patient Identity Feed Transaction.

5.3.3 Pediatric Demographic Option Use Cases

The following sections describe use cases that the Pediatric Demographics option addresses.
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5.3.3.1 Use Case: High Quality Demographic Feed from a Birth Registry

A regional Immunization Information System (IIS) receives birth registry information about a pair
of twins. These twins are named “Lalainne” and “Lalannie” Smith. All of the data elements in the
received registration are populated, and they are all identical, except for the Given Name, the Birth
Order, and the Birth Certificate #. The IIS cross-referencing system can clearly identify this very
similar data as belonging to two separate individuals, because they are both flagged as having been
part of a Multiple Birth, their Birth Order numbers are different, and their Birth Certificate #s are
different.

5.3.3.2 Use Case: Normal Demographic Feed from a Point of Care

A couple years later, the mother of these two twins, who has now divorced and remarried, takes
them to Pediatric Healthcare, where they get the immunizations appropriate for 2 year olds.
Pediatric Healthcare completes a registration for each of them, and submits the resulting data to the
IIS. This data has their new Family Name as “Gomez,” but the clerks had appropriately recorded
the Birth Order of each twin. Again, the IIS was able to distinguish the two registration records as
belonging to separate individuals, and it was able to match them up to their earlier records because
the mother’s Maiden Name was present in both the earlier records and the records submitted from
Pediatric Healthcare. Pediatric Healthcare was able to download the full immunization history of
each twin.

5.3.3.3 Use Case: Minimal Demographic Feed from a Health Fair

The Jackson County Health Department puts on an annual Health Fair in a shopping mall every
August, partly to screen school age children for the minimum shots required for admission to the
first grade. Mrs. Gomez is now working to pay for her new apartment, but her sister-in-law takes
the children to the Health Fair where they are given shots based on the paper “yellow card” the
sister-in-law brings with the two twins. Jackson County Health Department staff records the
children’s names, and the shots they were given. This information is entered into the computer
back at the Clinic the next day, and submitted to the regional IIS.

At this point, even though both children’s names were misspelled as “Lane” and “Lanna”, the
Immunization Registry was again able to recognize that the records belonged to twins rather than
the same person because, although the demographic data was almost identical, the Last Update
Date/Time were very close (Date was the same) and Last Update Facility indicated the same clinic.
Unfortunately, they didn’t write down the mother’s information at the Health Fair, but recorded her
sister-in-laws name and address instead, so the Immunization Registry was not able to automatically
link this new information to the information it already had for “Lalainne” and “Lalannie”.

Other Possibilities:

A better outcome could have happened if the clinic had recorded any one of several different data
elements that would have helped tie this new data to the previous data. Any one of the Mothers
Maiden Name (even the Mother’s First Name component), the Home Phone Number, or the unique

identifier for the kids which was printed on the “yellow card” from Pediatric Healthcare would have
helped.
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5.4 Relationship between the PIX Integration Profile and eMPI

The PIX Integration Profile achieves the integration of disparate Patient Identifier Domains by
using a cross-referencing approach between Patient Identifiers associated with the same patient.
This section discusses how this approach is compatible with environments that wish to establish
master patient identifiers (MPI), or enterprise MPI (eMPI) systems. An eMPI may be considered a
particular variation in implementation of the PIX Integration Profile.

The concept of an MPI is a rather broad concept, yet it is most often associated with the creation of
a master patient identifier domain. Such a master domain is considered more broadly applicable or
more “enterprise-level” than the other patient identifier domains it includes. Such a hierarchical
inclusion of patient identification domains into a “master patient identification domain” can be
considered a particular case of patient cross-reference, where the patient identifiers in the various
domains are cross-referenced to the patient identifiers of the master domain. Two possible
configurations are depicted by Figure 5.4-1.

Master Patient Index

Patient Identity

Cross-reference
Manager

Master (C) Patient
Identity Source

Patient Identity Cri-reference

.
i Manager
r
]
1
1
1
1

------------------------------------ I

Patient Identification Master (C) Patient i Patient Identificationi
Domain C Identity Source EDomain C
(Master Domain) i (Master Domain)

_______________________________________________

Patient Identification
Domain A

Patient: Identification

Domain B Patient Identification

Domain A Domain B

_________________________________________________________

Two domains included in a Master Patient Index The same configuration represented as 3 cross-referenced domains

Figure 5.4-1 PIX Profile Relationship to eMPI

Figure 5.4-1 above shows how the Master Patient Identifier Domain (Domain C), in a typical MPI
approach, is simply another patient Identification Domain when considered in a Cross-referencing
approach. The decision to place enterprise-wide systems such as Clinical Data Repositories into the
so-called master domain is simply a configuration choice. In addition, such a configuration
sometimes assumes that any system in Patient Domain A not only manages the patient Identifiers of
Domain A but is also aware of those of Domain C. In the Patient Identifier Cross-reference
Integration Profile, this is a configuration choice where certain systems have been designed and
configured to operate across multiple domains. Thus the entity often called an MPI (shown by the
oval) is actually the combination of a Patient Identity Source Actor (ADT) along with a Patient
Identifier Cross-reference Manager.
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1410  The PIX Integration Profile can coexist with environments that have chosen to deploy a distinct
MPI, and provides a more scalable approach. Many other configurations can also be deployed, in
particular those where the creation of a master domain “including” the other domains is not
necessary (i.e., a simple federation of domains where none is actually the master).
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3.8 Patient Identity Feed

This section corresponds to Transaction ITI-8 of the IHE IT Infrastructure Technical Framework.
Transaction ITI-8 is used by the Patient Identity Source, Patient Identifier Cross-reference
Manager and Document Registry actors.

3.8.1 Scope

This transaction communicates patient information, including corroborating demographic data,
after a patient’s identity is established, modified or merged or after the key corroborating
demographic data has been modified.

3.8.2 Use Case Roles

Patient Identity Patient Identifier Document
Cross-reference .
Source Registry
M anager

Patient Identity
Feed

Role: Provides notification to the Patient Identifier Cross-reference Manager and Document
Registry for any patient identification related events including: creation, updates, merges, etc.

Actor: Patient Identity Source

Actor: Patient Identifier Cross-reference Manager

Role: Serves a well-defined set of Patient Identification Domains. Based on information
provided in each Patient Identification Domain by a Patient Identification Source Actor, it
manages the cross-referencing of patient identifiers across Patient Identification Domains.

Actor: Document Registry

Role: Uses patient identifiers provided by Patient Identity Source to ensure that XDS
Documents metadata registered is associated with a known patient and updates patient identity in
document metadata by tracking identity change operations (e.g., merge).

3.8.3 Referenced Standards

HL7 Version 2.3.1 Chapter 2 — Control, Chapter 3 — Patient Administration
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HL7 Version 2.3.1 was selected for this transaction for the following reasons:

e [t provides a broader potential base of Patient Identity Source Actors capable of participating
in the profiles associated with this transaction.

e It allows existing ADT Actors from within IHE Radiology to participate as Patient Identity
Source Actors.

3.8.4 Interaction Diagram

Document Registry
or

Patient Identity Patient Identifier
Source Cross-reference
Manager

Admit/Register or Update Patient: HL7 ADT"*
*-A01,A04,A05, AO8

Patient Identity Merge: HL7 ADT"A40 ‘j|
1

Figure 3.8-1 Patient Identity Sequence
3.8.4.1 Patient Identity Management — Admit/Register or Update Patient

3.8.4.1.1 Trigger Events

The following events from a Patient Identity Source Actor will trigger one of the Admit/Register

or Update messages:

e A0l — Admission of an in-patient into a facility

e A04 — Registration of an outpatient for a visit of the facility

e A0S — Pre-admission of an in-patient (i.e., registration of patient information ahead of actual
admission).

Changes to patient demographics (e.g., change in patient name, patient address, etc.) shall trigger

the following Admit/Register or Update message:

e AO08 — Update Patient Information

The Patient Identifier Cross-reference Manager shall only perform cross-referencing logic on
messages received from Patient Identity Source Actors. For a given Patient Identifier Domain
there shall be one and only one Patient Identity Source Actor, but a given Patient Identity Source
Actor may serve more than one Patient Identifier Domain.

3.8.4.1.2 Message Semantics

The Patient Identity Feed transaction is conducted by the HL7 ADT message, as defined in the
subsequent sections. The Patient Identity Source Actor shall generate the message whenever a
patient is admitted, pre-admitted, or registered, or when some piece of patient demographic data
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changes. Pre-admission of inpatients shall use the A0S trigger event. The segments of the
message listed below are required, and their detailed descriptions are provided in the following
subsections.

Note: Conventions used in this section as well as additional qualifications to the level of specification and HL7
profiling are stated in ITI TF-2x: Appendix C and C.1.

Required segments are defined below. Other segments are optional

Table 3.8-1 ADT Patient Administration Messages

ADT Patient Administration Message Chapter in HL7
2.31
MSH Message Header 2
EVN Event Type 3
PID Patient Identification 3
PV1 Patient Visit 3

Each message shall be acknowledged by the HL7 ACK message sent by the receiver of ADT
message to its sender. See ITI TF-2x: C.2.3, “Acknowledgement Modes”, for definition and
discussion of the ACK message.

This transaction does not require Patient Identity Source Actors to include any attributes not
already required by the corresponding HL7 message (as is described in the following sections).
This minimal set of requirements enables inclusion of the largest range of Patient Identity Source
Actor systems.

This transaction does place additional requirements on the Patient Identifier Cross-reference
Manager and Document Registry Actors, requiring them to accept a set of HL7 attributes beyond
what is required by HL7. (See ITI TF-2a: 3.8.4.1.3 for a description of these additional
requirements).

3.8.4.1.2.1MSH Segment

The MSH segment shall be constructed as defined in ITI TF-2x: C.2.2 “Message Control”.

Field MSH-9 Message Type shall have at least two components. The first component shall have a
value of ADT; the second component shall have one of the values of A01, A04, A05 or A0S as
appropriate. The third component is optional; however, if present, it shall have the following
value for each corresponding message type:

e ADT AOI for A0l message type
e ADT AOI1 for A04 message type
e ADT AOI1 for A0S message type
e ADT AOI for AO8 message type
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3.8.4.1.2.2EVN Segment

The Patient Identity Source Actor is not required to send any attributes within the EVN segment
beyond what is specified in the HL7 standard. See Table C.1-4 in ITI TF-2x: C.2.4 “Common
Segment Definitions” for the specification of this segment.

3.8.4.1.2.3PID Segment

The Patient Identity Source Actor is not required to send any attributes within the PID segment
beyond what is specified in the HL7 standard.

When sending ADT messages A01, A04, and A0S, the Patient Identity Source actor shall
populate appropriate values in the fields as listed in Table 3.8-2:

Table 3.8-2 IHE Profile - PID segment

SEQ LEN DT OPT TBL# | ITEM# ELEMENT NAME
1 4 ST (0] 00104 Set ID - Patient ID
2 20 CX (0] 00105 Patient ID
3 250 CX R 00106 Patient Identifier List
4 20 CX (0] 00107 Alternate Patient ID
5 250 XPN R 00108 Patient Name
6 250 XPN R+ 00109 Mother’s Maiden Name
7 26 TS R+ 00110 Date/Time of Birth
8 1 IS R+ 0001 00111 Administrative Sex
9 250 XPN (0] 00112 Patient Alias
10 250 CE (0] 0005 00113 Race
11 250 XAD R2 00114 Patient Address
12 4 IS (0] 0289 00115 County Code
13 250 XTN R2 00116 Phone Number - Home
14 250 XTN R2 00117 Phone Number - Business
15 250 CE (0] 0296 00118 Primary Language
16 250 CE (0] 0002 00119 Marital Status
17 250 CE (0] 0006 00120 Religion
18 250 CX (0] 00121 Patient Account Number
19 16 ST R2 00122 SSN Number — Patient
20 25 DLN R2 00123 Driver's License Number - Patient
21 250 CX (0] 00124 Mother's Identifier
22 250 CE (0] 0189 00125 Ethnic Group
23 250 ST (0] 00126 Birth Place
24 1 ID (0] 0136 00127 Multiple Birth Indicator
25 2 NM (0] 00128 Birth Order
26 250 CE (0] 0171 00129 Citizenship
27 250 CE (0] 0172 00130 Veterans Military Status
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SEQ LEN DT OPT TBL# | ITEM# ELEMENT NAME
28 250 CE (0] 0212 00739 Nationality
29 26 TS (0] 00740 Patient Death Date and Time
30 1 ID (0] 0136 00741 Patient Death Indicator

Adapted from the HL7 standard, Version 2.3.1

Notel: This table reflects attributes required to be handled by the Patient Identifier Cross-reference Manager (receiver). It is
likely that not all attributes marked as R2 or R+ above will be sent in some environments.

Note2: The field length of many attributes in this table exceeds the requirements stated in HL7 2.3.1. The Patient Identifier
Cross-reference Manager (receiver) is required to support these extended lengths to cope with the information it
needs to complete identifier cross-referencing logic. The Patient Identity Source may or may not send values of
the full length listed in this table.

This message shall use the field PID-3 Patient Identifier List to convey the Patient ID uniquely
identifying the patient within a given Patient Identification Domain.

The Patient Identity Source Actor shall provide the patient identifier in the ID component (first
component) of the PID-3 field (PID-3.1). The Patient Identity Source Actor shall use component
PID-3.4 to convey the assigning authority (Patient Identification Domain) of the patient
identifier. Either the first subcomponent (namespace ID) or the second and third subcomponents
(universal ID and universal ID type) shall be populated. If all three subcomponents are
populated, the first subcomponent shall reference the same entity as is referenced by the second
and third components.

3.8.4.1.2.4PV1 Segment

The Admit/ Register or Update Patient message is not required to include any attributes within
the PV1 segment beyond what is specified in the HL7 standard.

3.8.4.1.3 Expected Actions — Patient Identifier Cross-reference Manager

The Patient Identifier Cross-reference Manager shall be capable of accepting attributes in the
PID segment as specified in HL7 standard as well as their extended field length as defined in
Table 3.8-2. This is to ensure that the Patient Identifier Cross-reference Manager can handle a
sufficient set of corroborating information in order to perform its cross-referencing function.

If the PID-3.4 (assigning authority) component is not included in the message (as described in
ITI TF-2a: 3.8.4.1.2.3) the Patient Identifier Cross-reference Manager shall fill PID-3.4 prior to
storing the ID information and performing its cross-referencing activities. The information filled
by the Patient Identifier Cross-reference Manager is based on the configuration associating each
of the Patient Identity Source actors with the subcomponents of the correct assigning authority
(namespace ID, UID and UID type). (See 3.8.4.1.3.1 below for a list of required Patient
Identifier Cross-reference Manager configuration parameters).

A single Patient Identity Source Actor can serve multiple Patient Identification domains. The
Patient Identifier Cross-reference Manager Actor shall only recognize (by configuration) a single
Patient Identity Source Actor per domain. (See ITI TF-2a: 3.8.4.1.3.1 below for a list of required
Patient Identifier Cross-reference Manager configuration parameters).
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The cross-referencing process (algorithm, human decisions, etc.) is performed within the Patient
Identifier Cross-reference Manager Actor, but its specification is beyond the scope of IHE.

Once the Patient Identifier Cross-reference Manager has completed its cross-referencing
function, it shall make the newly cross-referenced identifiers available to PIX queries and send
out notification to any Patient Identifier Cross-reference Consumers that have been configured
(as being interested in receiving such notifications) using the PIX Update Notification
transaction (see ITI TF-2a: 3.10 for the details of that transaction).

3.8.4.1.3.1Required Patient Identifier Cross-reference Manager Configuration

The following items are expected to be parameters that are configurable on the Patient Identifier
Cross-reference Manager Actor. For each Patient Identification Domain included in the
Identification Cross-reference Domain managed by a Patient Identifier Cross-reference Manager
Actor, the following configuration information is needed:

e Identifier of the Domain. This identifier shall specify all 3 components of the HL7 assigning
authority (including the namespace ID and/or both the universal ID and universal ID type
subcomponents) of the PID-3 field for the identification of the domain.

e Patient Identity Source Actor for the domain. This is expected to be the MSH-3 Sending
Application and the corresponding MSH-4 Sending Facility fields in the HL7 ADT message.
(Alternative identification schemes might include IP address of the Patient Identity Source
Actor or Node Authentication if the Audit Trail and Node Authentication Integration Profile
is used.)

3.8.4.1.4 Expected Actions — Document Registry

The Document Registry shall be capable of accepting attributes in the PID segment as specified
in Table 3.8-2. The Patient Identity Feed transaction contains more triggers and data than what
the XDS Document Registry needs for its operation. In particular, AO8 — Update Patient
Information, if received shall be ignored.

Table 3.8-2 IHE Profile - PID segment
SEQ LEN DT OPT TBL# | ITEM# ELEMENT NAME
3 250 CX R 00106 Patient Identifier List

Adapted from the HL7 standard, Version 2.3.1

Note: This table reflects only the attributes required to be handled by the Document Registry (receiver). Other attributes of
the PID Segment may be ignored.

If subcomponents 2 and 3 (the universal ID and the universal ID Type of Assigning Authority) of
the Patient Identification Domain of the XDS Affinity Domain in PID-3.4 are not filled in the
message (as described in ITI TF-2a: 3.8.4.1.2.3) the Document Registry shall fill subcomponents
2 and 3 of the Patient Identification Domain of the XDS Affinity Domain prior to storing the
patient identity in the registry. The assigning authority information filled by the Document
Registry is based on its configuration of the Patient Identification Domain of the XDS Affinity
Domain (See ITI TF-2a: 3.8.4.1.4.1 below for a list of required Document Registry
configuration parameters).
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The Document Registry shall store only the patient identifiers of the patient identification
domain designated by the XDS Affinity Domain for document sharing in the registry. Patient
identifiers of other patient identification domains (assigning authorities), if present in a received
message, shall be ignored.

3.8.4.1.4.1Required Document Registry Configuration

The following items are expected to be parameters that are configurable on the Document
Registry Actor:

e Identifier of the Patient Identification Domain of the XDS Affinity Domain. This identifier
shall be specified with 3 components of the HL7 assigning authority (data type HD):
namespacelD, universal ID and universal ID type. The universal ID shall be an ISO OID
(Object Identifier), and therefore the universal ID Type must be “ISO”.

3.8.4.2 Patient Identity Management —Patient Identity Merge (Merge Patient ID)

3.8.4.2.1 Trigger Events

When two patients’ records are found to identify the same patient by a Patient Identity Source
Actor in a Patient Identifier Domain and are merged, the Patient Identity Source shall trigger the
following message:

e A40 — Merge Patient — Internal ID

An A40 message indicates that the Patient Identity Source Actor has done a merge within a
specific Patient Identification Domain. That is, MRG-1 (patient ID) has been merged into PID-3
(Patient ID).

3.8.4.2.2 Message Semantics

The Patient Identity Feed transaction is an HL7 ADT message. The message shall be generated
by the system (Patient Identity Source Actor) that performs the update whenever two patient
records are found to reference the same person.

Note: Conventions used in this section as well as additional qualifications to the level of specification and HL7 profiling

are stated in ITI TF-2x: Appendix C and C.1.

The segments of the HL7 Merge Patient message listed below are required, and the detailed
description of the message is provided in ITI TF-2a: 3.8.4.2.2.1-3.8.4.2.2.6. The PV1 segment is
optional.

Table 3.8-3 ADT A40 Patient Administration Message

ADT A40 Patient Administration Message Chapter in HL7
v2.3.1
MSH Message Header 2
EVN Event Type 3
PID Patient Identification 3
MRG Merge Information 3
[PVI] Patient Visit 3
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Each message shall be acknowledged by the HL7 ACK message sent by the receiver of ADT
message to its sender. See ITI TF-2x: C.2.3 “Acknowledgement Modes” for definition and
discussion of the ACK message.

A separate merge message shall be sent for each pair of patient records to be merged. For
example, if Patients A, B, and C are all to be merged into Patient B, two ADT*A40 messages
would be sent. In the first ADT"A40 message, patient B would be identified in the PID segment
and Patient A would be identified in the MRG segment. In the second ADT"A40 message,
patient B would be identified in the PID segment, and Patient C would be identified in the MRG
segment.

Modification of any patient demographic information shall be done by sending a separate Update
Patient Information (A08) message for the current Patient ID. An A40 message is the only
method that may be used to update a Patient ID.

3.8.4.2.2.1MSH Segment

MSH segment shall be constructed as defined in ITI TF-2x: C.2.2 “Message Control”.

Field MSH-9 Message Type shall have at least two components. The first component shall have a
value of ADT; the second component shall have value of A40. The third component is optional;
however, if present, it shall have a value of ADT_A39.

3.8.4.2.2.2EVN Segment
See ITI TF-2x: C.2.4 for the list of all required and optional fields within the EVN segment.

3.8.4.2.2.3PID Segment
The PID segment shall be constructed as defined in ITI TF-2a: 3.8.4.1.2.3.

3.8.4.2.2.4MRG Segment

The PID and PV1 segments contain the dominant patient information, including patient identifier
and the issuing assigning authority. The MRG segment identifies the “old” or secondary patient
records to be de-referenced. HL7 does not require that the “old” record be deleted; it does require
that the “old” identifier shall not be referenced in future transactions following the merge.

The Patient Identity Source Actor shall send the “old” patient identifier (to be merged) in MRG-
1, with the identifier value in the component MRG-1.1 and the assigning authority in the
component MRG-1.4. The Patient Identity Source Actor shall populate the same value of the
assigning authority in PID-3.4, in the component MRG-1.4.

IHE does not require that the Patient Identity Source Actor send any attributes within the MRG
segment beyond what is specified in the HL7 standard.

3.8.4.2.2.5PV1 Segment
PV1 segment shall be constructed as defined in ITI TF-2a: 3.8.4.1.2.4.
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3.8.4.2.3 Expected Actions

The Patient Identifier Cross-reference Manager shall be capable of accepting attributes in the
MRG segment as specified in Table 3.8-4.

Table 3.8-4 IHE Profile - MRG segment

SEQ LEN DT OPT TBL# | ITEM# ELEMENT NAME
1 250 CX R 00211 Prior Patient Identifier List
2 250 CX (0] 00212 Prior Alternate Patient ID
3 250 CX (0] 00213 Prior Patient Account Number
4 250 CX (0] 00214 Prior Patient ID
5 250 CX (0] 01279 Prior Visit Number
6 250 CX (0] 01280 Prior Alternate Visit ID
7 250 XPN R2 01281 Prior Patient Name

Adapted from the HL7 Standard, Version 2.3.1

In addition, the Patient Identifier Cross-reference Manager shall perform the Expected Actions as
specified in ITI TF-2a: 3.8.4.1.3.

When the Patient Identifier Cross-reference Manager receives the ADT*A40 message type of the
Patient Identity Feed transaction, it shall cross-reference the patient identifiers provided in the
PID-3 and MRG-1 fields of the message by replacing any references it is maintaining internally
to the patient ID provided in the MRG-1 field by the patient ID included in the PID-3 field. After
the identifier references are replaced, the Patient Identifier Cross-reference Manager shall
reapply its internal cross-referencing logic/ policies before providing the updated information via
either the PIX Query or PIX Notification Transactions.

3.8.4.2.4 Expected Actions — Document Registry

The Document Registry shall be capable of accepting attributes in the MRG segment as specified
in Table 3.8-4. Other attributes may exist, but the Document Registry shall ignore them.

Table 3.8-4 IHE Profile - MRG segment

SEQ LEN DT OPT TBL# | ITEM# ELEMENT NAME
1 250 CX R 00211 Prior Patient Identifier List
2 250 CX (0] 00212 Prior Alternate Patient ID
3 250 CX (0] 00213 Prior Patient Account Number
4 250 CX R2 00214 Prior Patient ID
5 250 CX (0] 01279 Prior Visit Number
6 250 CX (0] 01280 Prior Alternate Visit ID
7 250 XPN R2 01281 Prior Patient Name

Adapted from the HL7 Standard, Version 2.3.1

In addition, the Document Registry shall perform the Expected Actions as specified in ITI TF-
2a:3.8.4.1.4.
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When the Document Registry receives the ADT”A40 message type of the Patient Identity Feed
transaction, it shall merge the patient identity specified in MRG-1 (secondary patient identity)
into the patient identity specified in PID-3 (primary patient identity) in its registry. After the
merge, all Document Submission Sets (including all Documents beneath them) under the
secondary patient identity before the merge shall point to the primary patient identity. The
secondary patient identity shall no longer be referenced in the future services provided by the
Document Registry.

3.8.5 Security Considerations

3.8.5.1 Audit Record Considerations — Admit/Register or Update Patient

The Patient Admit/Register transactions (A01, A04, A05) and Update Patient Information (A0S)
transaction are to be audited as “Patient Record” events, as defined in table 3.20.6-1. The actors
involved in the transaction shall create audit data in conformance with DICOM (Supp 95)
“Patient Record”. The following tables show items that are required to be part of the audit record
for these specific PIX transactions.

3.8.5.1.1 Patient Identity Source Actor audit message:

Field Name Opt Value Constraints
Event EventID M EV(110110, DCM, “Patient Record”)
AuditMessage/ . “C” (create) for A01, A04, A0S
EventIdentification EventActionCode M
“U” (update) for AO8
EventDateTime M not specialized
EventOutcomelndicator M not specialized
EventTypeCode M EV(“ITI-8”, “IHE Transactions”, “Patient Identity Feed”)

Source (Patient Identity Source Actor) (1)

Human Requestor (0..n)

Destination (Patient Identifier Cross-reference Manager or Document Registry) (1)

Audit Source (Patient Identity Source Actor) (1)

Patient (1)

Where:

Rev. 8.0 Final Text 2011-08-19 49 Copyright © 2011 IHE International, Inc.




IHE IT Infrastructure Technical Framework, Volume 2a (ITI TF-2a): Transactions Part A

Source The identity of the Patient Identity Source Actor facility and sending
. UserID M application from the HL7 message; concatenated together, separated by
AuditMessage/
ActiveParticipant the | character.
AlternativeUserID M the process ID as used within the local operating system in the local
system logs.
UserName U not specialized
UserlsRequestor M “true”
RoleIDCode M EV(110153, DCM, “Source”)
NetworkAccessPointTypeCode M “1” for machine (DNS) name, “2” for IP address
NetworkAccessPointID M The machine name or IP address, as specified in RFC 3881.
Human UserID M Identity of the human that initiated the transaction.
Requestor (if AlternativeUserlD U not specialized
known) UserName U not specialized
A‘;‘;ggxﬁi‘i‘g;t UserlsRequestor M “true”
RoleIDCode U Access Control role(s) the user holds that allows this transaction.
NetworkAccessPointTypeCode NA
NetworkAccessPointID NA
Destination The identity of the Patient Identifier Cross-reference Manager or
. UserID M Document Registry facility and receiving application from the HL7
AuditMessage/
ActiveParticipant message; concatenated together, separated by the | character.
AlternativeUserlD M not specialized
UserName U not specialized
UserIsRequestor M “false”
RoleIDCode M EV(110152, DCM, “Destination”)
NetworkAccessPointTypeCode M “1” for machine (DNS) name, “2” for IP address
NetworkAccessPointID M The machine name or IP address, as specified in RFC 3881.
Audit Source AuditSourcelD U Not specialized.
AuditMessage/ AuditEnterpriseSitelD U not specialized
AuditSourceldentification
AuditSourceTypeCode U not specialized
Patient ParticipantObjectTypeCode M “1” (person)
(AudittMessage/ ParticipantObjectTypeCodeRole M “1” (patient)
ParticipantObjectldentifi
cation) ParticipantObjectDataLifeCycle U not specialized
ParticipantObjectID TypeCode M EV(2, RFC-3881, “Patient Number”)
ParticipantObjectSensitivity U not specialized
ParticipantObjectID M the patient ID in HL7 CX format.
ParticipantObjectName U not specialized
ParticipantObjectQuery U not specialized
ParticipantObjectDetail M Type=MSH-10 (the literal string), Value=the value of MSH-10 (from

the message content, base64 encoded)
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1255  3.8.5.1.2 Patient Identifier Cross-reference Manager or Do