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Chapter 1: Introduction

1. Introduction

Immunizaton Information Systems (IIS) are centralized population based repositories of
immunization related informationThey receive and share data on individual
clients/patients with a number of other systems, including Electronic Health Record
systemqEHRS).Health Level Seven (HL7) is a nationally recognized standard for
electronic data exchange between systems housing health care TagatHL7 standard

is a key factor that supports this twway exchange of information because it defines a
syntax or grammar foformulating the messages that carry this infation. It further
describes a&tandard vocabulary that is used in these messagemes not depend on
specific software, that is, it is platform independent.

This document represents the collaborativeagtfof the American Immunization

Registry Association (AIRA) and the Centers for Disease Control and Prevention (CDC) to
improve intersystem communication of immunization record$isimplementation

guide will replace the existingnplementation Guide fdmmunization Data Transaction

Using Version 2.3.1 of the HL7 Standard Prot@sal will bebased on HL7 Version

2.5.1, as published by the HL7 organizamww.hl7.org).The existing 2.3.Guidehas

a number of successful implementations that exchangssages with other IIS and
EHRS.The experience of these implementations has identified a number of areas of the
existing Guide that would benefit from an update of the Guide.

As HL7 has developed and published new versions of the standard, it ha$ sough
maximize the ability of implementations, based on newer versions to be able to accept
messages from earlier versions. Based on this, we anticipate that faithful
implementations of this Guide will be able to accept most immunization messages
based onte 2.3.1 GuideNote that variations in current 2.3.1 interfaces increase the
risk that faithful 2.5.1 implementations will encounter problems with 2.3.1 messages.
The benefits from moving to 2.5.1 should encourage migration to this standard.

Implementaions that are supporting Version 2.3.1 messages should continue to follow
the specifications of 2.3.1 messages described inni@ementation Guide Version 2.2,
June 2006.

Intended Audience

This Guide hasvo audiencesThe first is the system managehsat must understand

this process at a high levdlhe second is the technical group from IIS and-Eth&t

must implement these guidelineBor them we strive for an unambiguous specification
for creating and interpreting messages. Our goal is for thidésto be a bridge between
the two.

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0) 1
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It is important to note that HL7 specifies the interface between 2 systems. It does not
specify how any given system is implemented to accomplish the goals of messaging.

Scope

This Guide is intended to facilitatedlexchange of immunization records between
different system& This includes
e sending and receiving immunization histories for individuals
e sending and receiving demographic information about the individuals
e requesting immunization histories for individsal
e responding to requests for immunization histories by returning immunization
histories
e acknowledging receipt of immunization histories and requests for
immunization histories
e reporting errors in the messaging process
e sendingobservations about an immuradon event (this may include
funding, reactions, forecasts and evaluatians)

The Guide is not intended to specify other issues such as

e Dbusiness rules, which are not implicit in HL7, appliben creating a
message

e Dbusiness rules, which are not implicitHL7, applied when processing a
received message

o the standard transport layer

e search process used when responding to a query

e business rules used to deduplicate clients or events

e managmentof vaccine inventory

« maintenance of Master Person Indéx

Local mplementations are responsible for the important issues described above. One
way to insure success is to publish a local profile or implementation guide that outlines
the local business rules and processes. These guides may further constrain this Guide,
but may not contradict it. This Guide will identify some of the key issues that should be
addressed in local profiles.

The Guide is meant teupport and integrate witlstandards harmonizatioafforts.

These efforts include the Health Information Standardad? (HITSPHITSP has

selected a number of items which support interoperability between health systems.
Among these is selection of preferred vocabulary. This Guide will adopt these standard
vocabularies as they apply. Another effort, which promotes déads harmonization, is

! The exchange partners could be 1S, EHR-S. or other health data systems.

% Note that requesting an immunization history may require interaction with an MPI or other
identity source. Those using these services should consult with profiles or implementation guides
that support this. Integrating the Healthcare Enterprise (IHE) has profiles that support MPI
maintenance and identity resolution.

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0) 2
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an organization callethtegrating the Healthcare Enterprise (IElB)hey produce
profiles, which define how to accomplish various goals with common components.

This Guide makes the following assumptions:

e Infrastructure is in gce to allow accurate and secure information exchange
between information system§.

e Providers access immunization information through either an-EHIR
immunization information syster(lS).

e Privacy and security has been implemented at an appropriate.le

¢ Legal and governance issues regarding data access authorizations, data
ownership and data use are outsitlee scope of this document.

e The immunization record and demographic record for each patient contains
sufficient information for the sending sgsn to construct the immunization and
demographic message properly.

e External business rules are assumethéodocumented locally.

It is important to be able to accept complete immunization histories from different
sources and have a method for integrag them. This implies that a system should no
FaadzyS GKIG Fyed NBO2NR aSyid Aa aySeéd
a complete history that has overlapping immunization records, there is a risk for
duplicate records.

Y-+
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Registry Association (AIRA) in the Modeling Immunization Registry Operations
Workgroup (MIROW) documents available the AIRA website. (immregistries.org)

Organization and Flow

The first two clapters are meant to lay out what can be done and why. The chapters
that follow them describe and specify how. They start at the most granular level and

proceed to the message level. Several appendices support implementers with value sets

and examples of &s

Boxed notes are used to call attention to areas where there are changes from the
version 2.3.1 Implementation Guide or areas where readers should pay special
attention.

®IHE is an industry-supported group, which creates implementable specifications, based on
existing standards, to support accomplishment of selected use cases.

* This infrastructure is not specified in this document, but is a critical element to successful
messaging. Trading partners must select a methodology and should specify how it is used.

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0) 3
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Chapter introduction

This chapter describes the scope of the Guide and givgsostipg background. It

includes a description of the diagrams that will be used to illustrate business processes
and transactions.

Chapter 2Actors, Goals and Messaging Transactions

Chapter 2 describes the business motivations that this Guide will sugpuouil
describe the entities (actors) that will rely on the messages. It will lay out the
transactions that will support the goals of these actors (use cases). Finally, it will
describe the broader context that this messaging occurs in. There are sungpor
business processes outside of the actual messaging that are keys to success.

Chapter 3Messaging infrastructure

Chapter 3 focuses on the underlying rules and concepts that are the basis for HL7
messaging. It will illustrate the components of messaglee grammatical rules for
specifying the components and subcomponents.

Chapter 4_Dateype Definitions

This chapter will describe and specify all data types anticipated for use by the messages
supported by this Guide. Where there are subcomponentsdata type, it will specify

any rules related to use. The values used in messages are specified in appendix A. Data
types are the building block for segments, described in the next chapter.

Chapter 5Message Segments

Chapter 5 gives specifications for reage segments. Segments are units of the message
that carry specific types of information. For instance PID carries patient identifying
information. The segments included in this chapter are those that are needed by the
messages specified in Chapter 6.

Chapter 6- Message Details for Immunization

Chapter 6 specifies how to use the building blocks of data types and segments to meet
the business needs to convey immunization records. It will include specification for
requesting an immunization history and ackvledging message receipt or errors.

Chapter 7 Query Profile for Requesting an Immunization History.

HL7 has a template for specifying a query. This chapter uses that template to give the
specifications for a query requesting an Immunization Histoig.luilt on the previous

4 chapters. Two child profiles, which support response to the query, are also found in
this chapter.

Appendix ACode Tables
This appendix lists expected values for all coded data elements used in this Guide.

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0) 4
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Appendix B Messagesxamples
This appendix will show detailed examples of how to implement the messages specified
in the body of the Implementation Guide.

Introduction to Diagrams and Models

This documenimakes use of models or diagrams to illustrate the transactions and the
components. These include Use Case model, Sequence Diagram and Activity Diagram.
These are based on the Unified Modeling Language (UME)illustrations below are
examples onlyDetailed models will be found in the appropriate sections later in the
document.

Actor and Use Case Diagrams and Tables

Actorsare information systems or components of information systems that produce,
manage, or act on categories of information required by operational activities in the
enterprise. In our contextjse casesre tasks or goals that actors use to communicate

the required information through standardsased messages. The diagrams and tables

of actors and transactions in subsequent sections indicate which transactions each actor
performs

The use cases shown tre diagrams are identified by their nam@upporting text will
define the goal of a use casEhe actors associated wiachuse case will be included
and show their relationshiplhe diagram below shows 2 actors that tise Send
Immunization HistoryJse Caseln this use case we see that both IIS and-BHRe the
Send Immunization Histonse caselt does not imply that the IIS sends an
immunization history to an EHR

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0) 5
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uc simple use case /

s EHR-5

Send Immunization

History

Figure 1-1 Simple Use Case Diagram

Sequence Diagrams

The descriptions of the use cases that follow include sequence diagrams that illustrate
how the use case is accomplished as a sequence of transactions between relevant
actors.

These diagrams are intended to provide an overviewhsdransactions can be seen in

GKS O2yGSEG 2F (GKS LI NILAOALNI GAY3I Ayaldaddziazy
intended to present the only possible scenario, just those required to accomplish the

goals of communicating between information systems.

In some cases the sequence of transactions may be flexible. Where this is the case there

will generally be a note pointing out the possibility of variations. Transactions are shown

as arrows oriented according to the flow of the primary information handigthle

transaction.In the diagram below we see that one system (it could be 1IS otfHR

sends an immunization record to another systérhe message sent is a VXU

(Unsolicited Update of Immunization Recar@e receiver processes the message and

sends aracknowledgment of the receipT.he processing is not part of the messaging

and may vary from application to applicatiorhe acknowledgement could be as simple

Fa aL 324 A0 Fff A& hYé 2NJ a¢KS YSaal3asS Kl 3
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sd send immunization I1istory/
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1
1
1
1
1
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Figure 1-2-Simple Sequence Diagram

Activity Diagrams

Activity diagrams are another way of showing what is happening within systems and

between systemsThey are most useful for showing the decision logic usee.

diagram O f dzR S &f lGyaPAeys KA OK aSLI NFXGS GmeS G ala 2
purpose of the following diagram is to illustrate the components of an activity diagram,

not to design a system.

In this case, the sending system sends a \IXE.receiving systemapses the message

and decides what to do with itVe assume that parsing was successful to simplify this
diagram.There are a number of decisions that are made and each leads to an action or
actions.The diamonds represent decision poiris the first degsion point, the system
branchedollows different paths, depending on the results of the client search. If no
matches are found, it follows its local process for integrating a new record into the data
base. If a lower confidence match is found (for ins&rmore than one client matches

the incoming record) it follows local business rules for the situation. If a high confidence
match is found, it follows local business rules for merging the incoming data into an
existing client record. All actions then neto acknowledge the results of the activity.

The actual activity of a real system may be very different from this.

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0) 7
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act VXU acknowledgement /

Sending system

Send VXU

VXU

receiving system

parse VXU

N

* W assume that message
is well-formed.

& We donot specify sender-
side rules for deciding
when to send a patient
record.

& We do not specify receiver-
side business rules ar
processes.

®

Acti f'iininaI

ACK

receive ACK

protect

pri'?

[Yes

_—

seck matching client

match?
[high confidence]

integrate into
existing client

[No] record

send )
acknowledgement?

[lower confidence]

Add to registry

return ACK

®

ActivityFinal

Figure 1-3 Simple Activity Diagram

Note that the focus of this guide is on the fornaatd grammar of the messages

between systems. The activities shown within a system are intended to put the me

in context and to highlight the local responsibilities for successful messaging.

5sage

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0)

5/1/2010



Chapter 2: Actors, Goals and Messaging Transactions

2. Actors, Goals, and Messaging Transactions

This chapter wiltlescribe theactors éntities) that may be involved in sending or

receiving immunizatiomelated messagedt will list and describéhe use casesgpalg

that they have that can be met by the messages. It will illustrate the messaging interface
in contex. Finally, it will associate specific HL7 messages with these goals.

Note that there are a number of supporting processes that are not included within the
messaging specifications. They are vital to success, but do not belong in this
Implementation Guid, but rather in local business rules documentation.

Actors and Goals
There are a number of primary actors involved in data exchafgese include

e Immunization Information System (11S)
e Electronic Health Record Systems (E3Jnd other systems
e An actorwith a supporting rolenay bea Master Person IndgiPI¥.

We will focus on thdirst 2 actorsbut will illustrate how the MPI actor may be
integrated These actors can be suppliers of information/data and
consumersfequestes of dataWe will considethe initiator of a messaging
conversation the sender and the target of this first message the recédmiously, a
sender may receive messag€®r instance, a sender initiates a request for an
immunization history for a clienfChe receiver responds wita message that is received
by the initiating sender-or clarity, the initiator will keep the label of sender.

Note that we do not assume that the sender or receiver is a specific data source (IIS or
EHR). One 1IS may query another IIS or anERiarly, an EHfS may send an
immunization history to another EHR

Other actors have an interest in the functions of an 1IS and messdadiage include:
e Clients/patients

Users

Policy makers

Researchers

Public Health agencies

®The diagrams often show an I1IS and an EHRs/other system. The other system may be an IIS.
® A Master Person Index is used by some health data systemstocross-r ef er ence a personods

identifiers across these systems. I f system A needs t
retrieve it from the MPI. The PIX query asksforone syst emds per sonal identi fiel
another systembés identifier.

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0) 9
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e Clinicians

¢ Billing systems

These actors will not be directly addressed in this Guithey interact with the primary
actors to accomplish their needs.

Table 2-1 Actors and Goals for Messaging

Actor

Responsibility

Messaging Goals

Immunization
Information System
(1s)

Provide access ta complete,
consolidated immunization
record for each person in its
catchment area

Supply individual
immunization records to
authorized users and systems

Support aggregate reporting
and analysis

Evaluge immunization history
and make recommendations
for next doses

Store medical conditions that
affect what vaccines are
recommended

Receive immunization
histories and updates

Receive demographic update

Receive requests for individud
records

Receive bservations about a
person

Send observations about a
person

Send immunization records tc
other systems

Send demographic data
Request immunization record
Request person id

Acknowledge receipt of
message

Report processing errors from
receipt of messag

Electronic Health
Record system (EHR
S)

| 2dza S | LISNA 2

health record

al 1S I LISNam2Y
available to authorized

persons

Receive immunization
histories and updates

Receive demographigodates

Receive requests for individu:

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0)
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Actor

Responsibility

Messaging Goals

Provide decision support for
clinical decisions.

records

Send immunization records tc
s

Send demographic data

Receive observations about g
person

Send observations about a
person

Request Immunization record

Request person id
Acknowledge receipt of
message

Report processing errors from
receipt of message

Request evaluation on an
immunization history and

recommendations for next
dose on a given Schedule, su
as ACIP

Master Person Index
or other identity
broker.

Maintain a list of patients and
identifiersfor a set of persons

Supply identifiers for other
systenf? use

Be a central demographic
supplier for participating
systems

Provide crosseference for
identifiers for participating
systems.

Send id for an individual for
use in a record request or
record update

Receive request for person id
Return complete demographi

data for an individual from
central demographic store

The table lists a number of messaging needs that relate @nkiSheir trading partners
These are atandidatedor HL7 messagg. Some are not currently implemented, but

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0)
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give us the landscape that should be considemddte that the messaging for
maintaining of an MPI is out of scope for this Implementation Guide.

Another way to organize these tasks or goals is to decomposgdals of the entities
(actors) into the various roles they may play. These roles include:

e Immunization history supplier

e Immunization history consumer

e Demographic information supplier

e Demographic information consumer

¢ Identity resolution broker
Each of theactors above may have the capacity and interest to support some
constellation of these roles. This approach is useful for system design and
implementation and encourages a services approach to development. Since the goal of
this chapter is to provide a netechnical view to help system managers understand
how messaging can meet their needs, we will focus on the business entities and their
goals.

High-Level View of Use Cases

We can map these actors and messaging goals to use ddsefollowing diagram map
the messaging goals of the various players to use casese use cases will be defined
below. Note that some of these use cases are logically reldtedinstanceRequest
Immunization Historys paired withReturn Immunization Historgend Immunizadn
Historyneeds the receiver tRReceive Immunization Histofffhese use cases are not
intended to be the basis of a software design process.

Several paths may accomplish the request for immunization history. Systems will return
an immunization history fven they are confident that the person requested has been
identified. One path separates identity resolution from the request for immunization
history. Another includes implicit identity resolution. For details, see use case 3, 4A and
4 below.

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0) 12
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Figure 2-1 Use Case Diagram

uc Immunization Information Systems Use Cases New /

1 Send
Irmunization
Histary

2 Accept
Imrmunization
History

3 Reqguest
Immunization
History

s \
g Accept
Requested
History

& Send
Demographic
Data

\

//ther SyStE

T Accept
Demographic
Data

g Acknowledge

9 Report Error p=o----—- Receint

aincludes

The following diagram illustrates a more detailed view of the request immunization
history and return immunization history. It breaks thend Candidate Clientse case
out. Note that a sgtem may request identity resolution (find client) prior to requesting

an immunization history. Alternatively, a system may request an immunization history.

This can trigger an implicit request to find a client.

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0) 13
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Figure 2-2 Finding a Client

uc Request Imm History UC /

3 Reguest
Immunization

s
(from Actors)

EHR/other system
i (from Actars)
!
winvokess

]

4A Identify
Candidate
Clients

The following lists the HL7 Messages shown below in the Use Cases:

ACKAcknowledgement message

ADTAdmit, Discharge and Transfer message
QBRQuery by parameter

RSPFRespond to QBP

VXUUnsolicited vaccine history

The folbwing are profiled queries supported by IHE for identity resolution:
PDQA specific type of QBP that facilitates identify resolution based on demographi

information
PIX A specific type of QBP that accomplishes id cross reference

Use Case Descriptions

Use Cased Send Immunization History

Goal:To send an immunizatidmistoryfor an individual client from one system to
another. In addition to EHR and IIS, other systems suclvigal records systems or
billing systems could use this message to send impation histories.

HL7 version 2.5.1 Message Type: VXU

Precondition:A user or other actor requests that the sending system send an
immunization history.

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0) 14
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sd send immunization hiswry/

Sender Receiver

- T
T I
! |
rrepare :
I message() UcC#1 &#2 :
MNote that the —Send
1
1
1
1
1
1
1
1

determination Immunization
of which client Record(vXU) process incoming
record to send L message()

and when to : UC #B-send

senditis E acknowledgementiACK) L
outside the
scope of this
sSequence
diagram.

Figure 2-3-Use Cases 1 and 2: Send and Receive Immunization History

Thissequencadiagram illustrates the message flow. The sender sends an immunization
record (Use Case 1). The receiver accepts the message (Use Case 2) and processes it.
The receiver may send an acknowledgment message. (See Us@) CHse transactions

that areof interest are indicated by bold arrows

Use Case® Receive Immunization History

Goal:To receive amnsolicitedimmunization historylt may be an update or a new
record.This use case does not have responsibility forfeeessing of the messagehe
receiving system may review and accept the immunization history if it chooses, but this
outside the scope of this use case.

HL7 version 2.5.1 Message Type: VXU
Precondition:A VXU is received by the receiving system.

Use Cae 3 Request ImmunizatiorHistory

Goal: To request an immunization history from another system.
Precondition:A user or other actor requests that the sending system send a request for
an immunization history using demographic information and/or otldentifiers.

The old VXQ query included implicit identity resolution. If a high confidence candidate
was identified, based on demographics and other identifiers, an immunization histary
was returned in a VXR. If lower confidence candidates were fourst, tandidates
was returned for further selection in a VXX. The selection from the VXX informedthe re
query with a new VXQ. The approach outlined in this Guide allows this process to be
followed using different messages.

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0) 15
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Another approach that is comman the informatics world is to separate the identity
resolution from the request for content (immunization history in this case). Here the
requester sends a query seeking a candidate, based on demographics and other
identifiers. The requester selects fraime candidates returned and then sends the
request for content based on that selection. The identity may be sought from a separate
Master Person Index or from the content provider. One industry standard, which
supports this approach, is the PDQ query pedby Integrating the Healthcare
Enterprise (IHE). The approach outlined in this Guide allows this process to be follpwed.

A third situation occurs when the requester already knows an identifier meaningful to
the responding system. This may occur whea $ending system has already sent a
NEO2NR F2NJ 0KS LISNE2Y 2F AydSNBaid GKIHG
may occur if the requester knows the unique identifier used by the responding system.
The approach outlined in this Guide allothgs process to be followed.

Since identity resolution is required either implicitly or explicitly, a use case is desctibed
for finding a client/candidate (Use Case 4A). That use case contains the alternate flows
for the different paths.

Note that more e@tailed information about the flow of events and options is available in
Appendix B.

HL7 version 2.5.1 Message Type: QBP using Request Immunization History query
profile.

sd request immunization record/

Sender Receiver

T
I
UC #3 - Request i
immunization :

record(QBEP(Z34})

L pracess
UC #4 Return request()
Immunization
: History(RSP{K11)) T
i i
| |
I I
| |
| |
| |
i i
I I
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Figure 2-4-Use Cases 3, 4 and 5: Request Immunization History, Respond to Request and
Accept Requested History

Note that the sending system process may include confirming that the record returned
is the one being sought. This process is not specified here.

Use Case® Return Immunization ktory

Goal:To return animmunization historylt does not include the processes used to find
candidate clients for return.

There ared possible results:
1. One client matches exacflshe criteria sent
2. Oneor moreclients match the criteria senfinexactmatchf
3. No clients match the criteria sent
4. There were errors or other problems

Note that systems must deal with the situation wher€lenthas indicated that his/her
recordsmust be protected. (Only the owning provider may view) This should be clearly
documented.

SeeFigure 6

Standard Reference HL7 version 2.5.1 Message Type: RSP
Precondition:A receiving system receives a request for an immunization history.

HL7 version 2.5.1 Message Type:
QBP using Request Immunization History query profile

Us CaselAt Find Candidate Clients

Goal:To find one or more candidate clients from another system and select one to be
used when requesting an immunization history.

Precondition:
There are two potential preconditions.

1. A user or other actor requestiat the sending system send a request for one or
more candidate clients using demographic information and/or other identifiers.
(This is well specified in the IHE PDQ profile)

2. Areceiving system receives a request for immunization history using a request
for immunization history query.

"The definition of fAexacto is a local business rule a
8 If more than one client has a high-confidence match with the query parameters, this is an

inexact match.
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If exactly one high confidence match is found then an immunization history is returned.
If this query does not find one high confidence candidate, but rather finds one or more
lower confidence candidates then a list of catates are returned. If more than one

high confident match is found, then this is treated as a lower confidence match.

Note that the diagrams below are intended to put the messages in context and do not
accurately reflect the architecture that would suppthe activities.

Request Identity Resolution Prior to Requesting an Immunization History

The following diagram illustrates the process and messages where a system uses a PDQ
guery to request identifiers and demographics for a client. The result optbisess is

then used to populate a Request for Immunization History query. Messages have bolded
arrows. Other processes are not bolded. It should be noted that the immunization

history supplier may also act as the id supplier, but this is not requires pniicular

Use Case focuses on the interactions between the requester and the id supplier. The
other transactions illustrate how this fits into the rest of the process. We assume that

the identifier used in the QBP~Q11 is unique within the immunizatistohy supplier.

sd request immunization history using PDQ/

SE id & imm id supplier immunization
M history history
User requestor supplier

linitiate request{) :

T
1
1
i
1
QBP*Q22{PDQ demographics) , Mot that
immunization
history supplier
may play role of id

find candidates()

1

supplier and
imrmunization
RSPHK22(PID. history supplier.
[**—pD1)

i select one()

QBEP211+QBP Q11ID, corroboratling demographics)

i find client(}
RSP 11{Imm History}
II; 1
T 1

1

select onel)
g

P =

Figure 2-5--Using PDQ to Resolve Identity Prior to Request for Immunization History

Requesting an Immunization History Using Implicit Identity Resolution
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The following 2 diagrams illusteahow a system, which uses a Request for
Immunization History, relies on implicit identity resolution.

The first drawing illustrates the case when one high confidence candidate is found. The
outcome of the find client process is a call for the systersetiod the immunization
history back to the requesting system. Messages are bolded.

sd request immunization history QBP find 1 /

g

P
Usier

SRR —

Immunization
& Id requester

O

1D supplier

initiate request for immunization hx()
- -

QBPAQ11~QEP 211()

i find onel
L

get immunization hx(}

O

Immunization
history
supplier

RSP 11°RSP_K11()

=

]

Figure 2-6--Implicit Identity Resolution in Response to a Request for Immunization History
When One High-confidence Match Is Found

When the find client process finds lower confidence candidates, then the system returns
a list of candidate clients. The user reviews these and selects the one of interest. The
selection is used to populate a second Request for Immunizationrifdigtery. The
identity resolution process points to the correct client and an immunization history is
returned. The user may choose to refine the search criteria and submit a new query, if
he/she believes that a match should have been found.
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sd request immunization history QBP find Iist/

2 Immunization |.O Q Q
A & Id requester

User | Immunization id suppllier immunization history
| i history ! supplier
recuest immunization history() supplier | '
o interface | H
QBP+Q11+QBP_Q11( ..i i i
find client) i i
= 1
i
1
find candidates()

return list() i
1
1
RSPK11*RSP K11(FID, PD1, NK1} ! !
' 1 1
(- I 1
select one() - i i i
1 1 1
I I 1
N 1 1 1
QEP~Q11~QBP_ Q110 - i i
Get immunization hi() - i

: -

retum history()
= !

RESPAKATREP K11(lmm HX} | H
I 1
i i
I 1
I 1
1 1

-

Figure 2-7--Implicit Identity Resolution in Response to a Request for Immunization History
When Lower Confidence Candidates Are Found

HL7 version 2.5.1 Message Type:
QBP using Request Immunization History query profile
Or

QBP using PDQ (IHE)

Use Cas®&--Accept requested history:

Scope:
The goal of this use case is to accept an immunization history in response to a query for
an immunization history from another system.

Standard Reference HL7 version 2.5 Message Type:RSP
PreconditionsA sending system receives a requested immunization history.

Sequence Diagram:
Seesequence diagrams for use casal®ve.
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Use Case1 Send Demographic Data

Goal:To send demographic data about a person. It may be an update owaeword.
This use case does not have responsibility for the processing of the meskage.
message will include an indication of the expected/requested acknowledgement.

Standard Reference HL7 version 2.5 Message Type:

The standard messages that may Ised forcarrying demographic datare VXUand

ADT

Precondition:A user or other actor requests that the sending system send demographic
data.

Sequence Diagram:

SeeFigure 7

Use Cas@t AcceptDemographic Data

Goal:To acceptdemographic data about person. It may be an update or a new record.
This use case does not have responsibility for the processing of the meskage.
message will include an indication of the expected/requested acknowledgement.

Standard Reference HL7 version 2.5 Message Type:

The standard messages that may be usedcforying demographic datare VXU ADT
Precondition: The receiving system receives demographic data.

Sequence Diagram:

SeeFigure 7
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sd send demographic data/

Sender Receiver

F process()

LT #6 & #7 —-send
demographic
datay X1 or ACT)

process()

UC #3 -Send

L] " Acknowledgement(ACK)

Figure 2-8--Send Demographic Data Via VXU or ADT

Use Cas8--Acknowledge Receipt

Scope:

The goal of this use case is to acknowledge receipt of a mesHaigecan be an
immunization history, request for immunization history, demographic update,
observation report or request fgpoersonal idIt may indicate success or failutemay
include error message&ne example occurs when a query is vietmed, but finds no
candidates. In this case the acknowledgement reports this fact.

Standard Reference HL7 version 2.5 Message Type:ACK, RSP
Precondition:A system has processed a message and determined the success of receipt.

Sequence Diagram:
Seesequencdaliagrams for use cases above.
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Use Cas&t ReportError

Scope:
The goal of this use case is to send error messages relatedssages.

Standard Reference HL7 version 2.5 Message Type: ACK, RSP
Precondition:A system has processed a message and found errors.

Sequence Diagram:
Seesequencaliagrams for use cases above.

Messaging in the Context of the Business Process

While this @cument focuses on the format and content of messages from one system
to another, it is useful to understand where this fits into the bigger picture of
interoperable communication.

The following diagram illustrates the most common message exchange listhe
context, the VXU (unsolicited immunization recoMhen the sending system wishes to
send a VXU to a receiving system, it must do several steps in preparation:

o Create messade
o Assemble data on person of interest
o Build the VXU message with this data
o Send the message
o Connect to the receiving systemhe partners must agree on how this is
done.
o The sending system now sends the message over the connection and the
receiving system catches the message.

The receiver accomplishes the following steps:

0 Pracess the received message
o Determine that the message is in the appropriate format.
o Parse the message into a format that it uses.
o Evaluate the message components to determine that these are correctly
formatted and specified.
o Send an acknowledgement to thersler, indicating the message has been
successfully processed.

9Identifying which c¢clientds record to send is an
this document.
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o Integrate the received record into the existing data ba%e.
o Deduplicate on client to be sure that each client only has one record.
o Deduplicate the events (immunizations, for instance).
o Insert a update data.

Obviously, the interaction may be more complex than’thiEhe connection may be
rejected or fail. The message may be poorly formed or may not contain required
information. Part of the message may contain errors, but these errors are rfticiunt
to reject the entire message.

The business rules for both the sender and the receiver should be clearly specified so
that each side understands how the message will be handled.

When illustrating the processes involved in each message belowiliveot elaborate
on the processes that occur outside the actual message exchange.

19| ocal business rules determine how this occurs and should be documented clearly.

1 see Appendix B for illustrations of the processing rules expected when handling HL7
messages.
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EPMN VXU Business Process Model/

Sendsr Meszage intedscs Recaivar

Crasts message
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Parss message
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Walidste massage for
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Figure 2-9--VXU Process Model

Note: It is vital that each implementation clearly document the business rules and special
handling in a local Implementation Guide or Profile. Local implementers may place further
constraints on the specifications found in this Guide. Optional fields or required fields that are
allowed to be empty in this Guide may be made required. Repeating fields may be constrained to
fewer repetitions.

Appendix B gives detailed example messages and has illustration of the business
processes surrounding other message transactions.
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3. HL7 Messaging Infrastructure

Thissection will contain a basic descriptiof the terms and definitionsvhich are used

in this document in order to understand the Health Level 7 standard as it applies to
immunization information systems/4ore detail may be found in the HL7 2.5.1 standard
in Chapters 1, 2 and 2A.

HL7 definitiors

The terms below are organized to move from the message to subsequently more
granular components.

Message A message is the entire unit of data transferred between systems in a single
transmissionlt is a series of segments in a sequedeéinedby the message

specifications. These specifications are based on constraints to the HL7 specifications, as
described in an Implementation Guide

Example:

Segment Description

a{l pX Message Header

t L5uX Personal Identifiers

hw/ pX Order Segment

w- ! pX Vaccine administered segmen

The table above shows an immunization history for the patient identified in the PID. This
person has one immunization ordered and recorded.

Segment A segment is a logical grouping of ddields.Segments within a defined
message may be required or optional, may occur only once, or may be allowed to
repeat.Each segment is named and is identified by a segment ID, a unicjuer&cter
code.

Example:
PID|||12322""Assigning authority®MR"| |Savage”Robert"™MMALA|
CKAAa tL5 aS3aYSyid AyOfdzRSa I YSRAOIFIfT NBO2NR

Field A field is a string of characteasid is of a specific data typEach field is identified
by the segment it is in and iposition within the segment; e.g., RBis the fifth field of
the PID segmen®A maximum length of the field is stated as normative information.
Exceeding the listed length should not be considered an efrdield is bounded by the
| character.
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Componet: A component is one of a logical grouping of items that comprise the
contents of a coded or composite fieMl/ithin a field having several components, not all
components are required to be valued.

ExampleRXA5 adminstered code is composed of 6 components.

Code 1/text 1”code set 1"alternate code 27alt text 2”alt code set 2

Item number. Each field is assigned a unique item numlbéelds that are used in more
than one segment willetain their unique item number across segments.

Null and empty fieldsThe nuli@l £ dzS Aa GNIyaYAGOGSR A (g2
null-valued field differs from an empty fieldn empty field should not overwrite

previously entered data in the field, while the nudllue means that any previous value

in this field should be overwritten.

Value in Field Meaning

fi o Nullify the value recorded in the receiving system data base.

| 60|

<empty field> Make no changes to the record in the receiving data base. The sending system
I has no information on this field.

Null fields should not be sent in immunization messages. Systems which will send null
FASEt Ra 0 a étheir usadiildcal #npSn@ritafiod guides. Systems which will
accept and process null fields, as described above, must specify their use in local
implementation guides.

Data type A data type restricts the contents andrfoat of the data fieldData types are
given a 2or 3letter code.Some data types are coded or composite types with several
componentsThe applicable data type is listed and defined in each field definition.

Code Sets/System#$/ost data elements wilhave associated lists of acceptable values
in tables supported by a standards organization such as HL7 oTG&xe. code sets will
include definitions to support common usage.

Delimiters Delimiter characters are used separate segments, fields and components
in an HL7 messagé&he delimitervalues are given in MSMand used throughout the
messageApplications must use agreed upon delimiters to parse the messdgssages
used in this Guide shall @she following delimiters:

<CR> = Segment Terminator;

| = Field Separator;

N = Component Separator;

& = SubComponent Separator;

~ = Repetition Separator;
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\ = Escape Character.

Message syntaxtach message defined in special notation that lists the segment 3
letter identifiers in the order they will appear in the messaBeaces, {}, indicate that

one or more of the enclosed group of segments may repeat, and brackets, [ ], indicate
that the enclosed groupfesegments is optionalNote that segments may be nested
within the braces and brackets. This will indicate that the nested segments are units
within a subgroup of segments. Their Usage is relative to the parent segment in the

group.
Z segmentsAll message types, trigger event codes, and segment ID codes beginning
with Z are reserved for locally defined messagés such codes will be defined within
the HL7 Standard.he users of thiSuidehave agreed to eliminate £gmentsfrom

their implementations in order to produce a standard method that will be used
nationally to transmit immunization datd.he query profiled in this document does
have a name code which begins with Z as specified by HL7.

BasicMessage Construction Rules

Encoding Rules for Sending

1. Encode each segment in the order specified in the abstract message format.
2. Place the Segment ID first in the segrmen
3. Precede each data field with the field separator.

4. Encode the data fields in the order and data type specified in the segment definition
table.

5. End each segment with the segment terminator.
6. Components, subcomponents, or repetitioist are not valued at the end of a field
need not be represented by component separatdrse data fields below, for example,

are equivalent:

IAXXX&YYY&&N IS equal toAXXX&YY YA
|IABCADEF™| is equal toABCDEF

7. Components, subcomponents, or riions that are not valued, but precede
components, subcomponents or refitions that are valued must be represented by
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appropriate separatorg-or example, the following CE data type element has the first
triplicate empty anda populated second triplida:

[*ABCAText "Codesystem|

8. If a field allows repetition (Cardinality maximum > 1), then the length of the field
applies to EACH repetition.

Encoding Rules for Receiving

1.If a data segment that is expectesdnot included, treat it as if all data fields within
were not present.

2.If a data segment is included that is not expected, ignore it; this is not an error.

3.If data fields are found at the end of a data segment that are not expected, ignore
them; this is not an error.

Implications of the Encoding Rules
The following table lists the expected outcome implied by the encoding rules above.

Table 3-1 Outcome of Encoding Rule Breaches

Condition Immediate Outcome Secondary Outcome

Required segment not Message rejected. Error message returned to

present. sending system.

Segments not in correct | Out of sequencesegment | If this segment is required,

order ignored. then message rejected.

Segment not expected Segment is ignored

Nonrepeating segment is | Repeated segment is Information in the repeated

repeated ignored.First segment is | segment is lost to receiving
processed normally. system.

Required segment has Message is rejected. Error message returned to

required fields that are not sending system.

present or rejectd due to

errors

Optional segment has Segment is ignored Message is not rejected

required field that is not because of this erroiError

present or rejected due to message returned.

errors.

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0) 29

5/1/2010



Chapter 3: HL7 Messaging Infrastructure

Condition Immediate Outcome Secondary Outcome
Reuired field is not Segment is If segment is required, ther
present. ignored/rejected. message is rejectedf.

segment is not required,
the information n the
segment is lost to receiving

system.
Required field is rejected | Segment is If segment is required, ther
dueto errors. ignored/rejected. message is rejectedf.

segment is not required,
the information n the
segment is lost to receiving
system.

Incoming data value is not| Incoming data are treated
in the list of expected as null/empty.

values for a field that is
constrained to a list of
values.

Note that all errors in processing a message should be communicated back to the
sending system unless the initiating system has indicttatino response is desired.

DeterminingUsage ofSegmens, Fieldsand Componens

Many fields and segments in HL7 are optional. This guide tightens constraints on some
fields to support functionality required from meaningful use of immunization data. The
following list the rules applied to the decisions used to determisage in this Guide.

1. Any segment, fieldor component that is required by HL7 stand@&dequired.

2. Any field or component that is a required National Vaccine Advisory Committee
(NVAC) Core Data elemdatequired but may be empty.

3. Any segmetrithat cortains a required NVAC Core data elemismequired but may be
empty.

4. Any segment, fieldor component that is retained for backward compatibility in
Version 2.5.1 shall be unsupported in tlside

5. Any segment, fieldor component thais conditional but may be empty in Version
2.5.1 shall be conditional or conditional but may be empty in @usde, unless this
conflicts with 2 or 3 above

2 In some cases they may not be empty. Client name may never be empty or null, for instance.
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6. All other fields will be left optional.

Table 3-1--Usage Code Interpretations for Fields, Components and Sub-components

Usage Code

Interpretation

Comment

R

Required

A conforming sending application shall populate
awé StSYSyda gAlGK |
non-empty value.

Conforming receiving application shall pess or
ignore the information conveyed by required
elements.

A conforming receiving application must not rais
an error due to the presence of a

required element, but may raise an error due to
the absence of a required element.

RE

Required but may
be empty

The element may be missing from the message
but must be sent by the sending application if
there is relevant data.

A conforming sending application must be capal
of providing all "RE" elements. If the
conforming sending application knows the
required values for the element, then it must ser
that element. If the conforming sending
application does not know the required values,
then that element will be omitted.

Receiving applications will be expected to proce
or ignore data contained in thelement, but must
be able to successfully process the message if t
element is omitted (no error message should be
generated

because the element is missing).
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Usage Code

Interpretation

Comment

C

Conditional

This usage has an associated condition predicalt
This predicate is an attrilve within the message.
If the predicate is satisfied:

A conformant sending application must always
send the element.

A conformant receiving application must process
or ignore data in theelement. It may raise an erro
if the element is not present.

If the predicate is NOT satisfied:

A conformant sending application must NOT ser|
the element.

A conformant receiving application must NOT ra
an error if thecondition predicate is false and the
element is not present, though it magise an
error if the element IS present.
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Usage Code

Interpretation

Comment

CE

Conditional but
may be empty

This usage has an associated condition predicalt
This predicate is an attribute within the message
If the predicate is satisfied:

If the conforming sending application knows the
required values for the element, then the
application must send the element.

If the conforming sending application does not
know the values required for this element,

then the element shall be omitted. The
conforming sending application must be capable
of knowing the element (when the predicate is
GNHzZSO F2NJ FEf W/ 9Q Sft ¢

If the element is present, the conformant receivi
application shall process or ignore the values of
that element. If the element is not present

The conformant receiving applicat shall not
raise an error due to the presence or absence o
the element.

If the predicate is not satisfied:
The conformant sending application shall not
populate the element.

The conformant receiving application may raise
application error if theelement is present.

Optional

This element may be present if specified in loca
profile. Local partners may develop profiles that
support use of this element. In the absence of a
profile, conformant sending applications will not
send the element.

Corformant receiving applications will ignore the
element if it is sent, unless local profile specifies
otherwise Conformant receiving applications mg
not raise an error if it receives an unexpected
optional element.

Not Supported

The element is not sugpted. Sending
applications should not send this element.
Receiving applications should ignore this eleme
if present.A receiving application may raise an
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Usage Code| Interpretation Comment

error if it receives an unsupported elemerny
profile based on thisuideshould not specify use
of an element that is not supported in thizuide

Elements that are optional or are not supported for use in immunization messages will
be noted in the element table, but not in the element definition text that follow.

Table 3-2--Usage Code Interpretation for Segments

Usage Code| Interpretation Comment

R Required A conforming sending application shaitludeall
a wsegments

Conforming receiving application shall proce$is
requiredsegments

A corforming receiving application muptrocess
allrequiredsegments. It shouldaise an error due
to the absence of a required

segment
RE Required but may | Thesegmentmay be missing from the message,
be empty but must be sent by the sending application if

there is relevant data.

A conforming sending application must be capa
of providing all "RESegments If the

conforming sending applicatidmas data fothe
requiredsegment then it must send that
segment

Receiving applications will be expectedorocess
the data contained in thesegment. Itmust be able
to successfully process the message ifshgment
is omitted (no error message should be generat
because thesegmentis missing).

@] Optional Thissegmentmay be present if specified in Idca
profile. Local partners may develop profiles that
support use of thisegment In the absence of a
profile, conformng sending applications will not
send the elementConformant receiving
applications will ignore the element if it is sent,
unless locaprofile specifies otherwise.
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Usage Code| Interpretation Comment

X Not Supported Thesegmentis not supportedSending

applications should not send this element.
Receiving applications should ignore this eleme
if present.Any profile based on thiGuideshould
not specify use of an elemethat is not
supported in thisGuide

Message Attributes Common to All Messages

The following describe how message specifications will be illustrated in this Guide.
These terms will be used in the tables specifying messages throughout this Guide.

Message Attributes
Attribute

Segment

Name

Usage

Cardinality

Table 3-3--Message Attributes

Description

Threecharacter code for the segment and the abstract syntax
(i.e., the square and curly braces)

[XXX] Optional

{XXX} Repeaing

XXX Required (not inside any braces)

[{ XXX }] Optional and Repeating

[
XXX

[YYY]
]

YYY igested within the segment block starting with XXX. It is ¢
optional subsegment to XXX . The whole block is optional.

Note that for Segment Groups thewill not be a segment code
present, but the square and curly braces will still be present.
Name of the Segment or Segment group element.

Usage of the segmenindicates if the segment is required,
optional, ornot supportedin a messageSee table with Usage
Code Interpretation above.

Indicator of the minimum and maximum number of times the
element may appear.

[0..0] Element never present.

[0..1] Element may be omitted and it can have at most, one

Byvyy may only be included if XXX is present. XXX may be present without YYY.
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occurrence.
[1..1] Element nust have exactly one Occurrence.

[0..n] Element may be omitted or may repeat up to n times.
[1..n] Element must appear at least once, and may repeat up
n times.

[0..*] Element may be omitted or repeat for an unlimited numb
of times.

[1..*] Element nust appear at least once, and may repeat
unlimited number of times.

[m..n] Element must appear at least m and, at most, n times.

Segment Attributes Common to All Segments

The abbreviated terms and their definitions, as used in the segment table headiegs,
as follows:

Table 3-4--Segment Attributes

Abbreviation Description

Seq Sequence of the element§elds)as they are numbered in the segmer
Recommended maximum length of the elemegéngths argrovided
only for primitive data types.

Lengths should be considered recommendations, not absoldites.
receiver may truncate fields, components, and amponents longer
than the recommended lengtiThe receiver should not fail to process
message siply because fields, components, or sttimponents are toc
long.

Data Type Data type used for HL7 element. Data type specifications can be foL
Chapter 4.

Indicates whether the field is supported in ti@aide Indicates if the
field, componen, or subcomponent is required, optional, or condition
in the corresponding segment, field, or componefée Usage Code
Interpretation, above.

Len

Note: A required field in an optional segment does not mean the

Usage segment must be present in the message. lamethat if the segment i
present, the required fields within that segment must be populafEie
same applies to required components of optional fieldshe field is
populated, then the required comp@mt must be ppulated.The same
applies to requird subcomponents of optional componentH.a
component is populated, the required sWomponents of that
component must also be populated.
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Abbreviation

Description

Indicator of the minimum and maximum number of times the elemer
may appear.

[0..0] Element never premnt.

[0..1] Element may be omitted and can have at most, one occurren
[1..1] Element must have exactly one occurrence.

[0..n] Element may be omitted or may repeat up to n times.

Cardinality | [1..n] Element must appear at least once, and may repeat up to n
times.
[0..*] Element may be omitted or repeat for an unlimited number of
times.
[1..*] Element must appear at least once, and may repeat unlimitec
number of times.
[m..n] Element must appear at least m and, at most, n times.
Item # Unique item identifier irHL7
HL7 Element , :
HL7 descriptor of the element in the segment.
Name
Comment Lists any constraints imposed and other comments in this Guide
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4, HL7 Data Types

Data types are the building blocks that are the foundation of successful interoperability. Each
field, component or subcomponent has a data type. Conforming systems agree to adhere to the
data type assigned to each component, assuring smooth communication. For example, dates
may be formatted in many ways, but to assure interoperability, these neéde twonstrained

and defined. HL7 specifies several formats, but these are compatible with each other. They
allow dates to be as granular as needed. The format allows for just a year (YYYY) or for month,
day, year, hour, minute, second, etc.

Appendix A cordtins the tables of value sets referenced by these data types.

Data Typedor IIS Use

Data types specify the format and type of data used. A data type may be as simple as a numeric
data type, which allows a number. It may be a more complex coded entrydbaires a

specific set of code values and the name of the code system. Data types may contain
subcomponents that are specified by data types.

The following list of data types only includes those that are used by fields that are anticipated

for 1IS useData types for ields that are not used in thiSuideare not included, even if they are
part of segment that is used.
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Table 4-1-- Data Types

Data type Data Type Name

CE Coded element

CQ Composite Quantityh Units

CWE Coded with Exceptions

CX Extended Composite Id with Check digit
DT Date

DTM Date/Time

El Entity Identifier

ERL Error Location

FC Financial Class

FN Family Name

HD Hierarchic Designator

ID Coded Values for HL7 Tables

IS Coded vatufor UseDefined Tables
LA2 Location with address variation 2
MSG Message Type

NM Numeric

PT Processing Type

SAD Street Address

Si Sequence ID

ST String

TS Time Stamp

VID Version Identifier

XAD Extended Address

XCN Extended Composite ID NuamtzteName for Persons
XPN Extended Person Name

XTN Extended telephone number

CE-- Coded Elemen(most uses)

Definition: This data type transmits codes and the text associated with the code.

The following specifications apply to all uses of CE da@ BXCEPT REAAdministration

Notes That field may use this specification or the specification that follows this section.
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Table 4-2 Coded Element (CE)

Data Value | Component
SEQ LEN Type Usage | Set Name Comments
1 999 ST RE Identifier Identifying Code.
Human readable text that is n¢
further usetf. Sequence 1 is
populated, this should also be
2 999 ST CE Text populated.
If sequence 1 is populated, th
3 20 ID C 0396 Name of Coding field must be pogtield.
Alternate Alternate Identifying cbde
4 999 ST RE Identifier
Human readable text that is nc
further used. If Sequence 4 is
populated, this should also be
5 999 ST CE Alternate Text | populated.
Name of If sequence 4pspulated, this
6 20 ID C 03% Alternate field must be populated.

Note: Sequence 1,2, and 3 are one triplet that are treated as a unit. The other triplet is a separate unit.
Either may be populated, but should mean the same thing if both are populated.

The order of the contents is not specified. In the previous guide, the first triplet was reserved for CVX
codes in RXA-5. This is no longer true, based on HL7 usage of CE data type.

Identifier (ST)

Definition: Sequence of characters (the code) that uniquely identifies the item being referenced.
Different coding schemes will have different elements here.

Text (ST)
Definition: The descriptive or textual name of the identifier, e.g., DTaP. This is not used by the
sending or receiving system, but rather facilitates human interpretation of the code.

Name of Coding System (ID)
Definition: Identifies the coding scheme being used in the identifier component. The combination
of the identifier and name of coding system components will be a unique code for a data item.
Each system has a unique identifier.

Alternate Identifier (ST)
Definition: An alternate sequence of characters (the code) that uniquely identifies the item being
referenced. See usage note in section introduction.

Alternate Text (ST)

Definition: The descriptive or textual name of the alternate identifier, e.g., DTaP. This is not used
by the sending or receiving system, but rather facilitates human interpretation of the code.
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Name of Alternate Coding System (ID)

Definition: Identifies the coding scheme being used in the alternate identifier component.

Example usage:

From RXA 5, Administered Code:

|SOM"DTARHIBACVXM90721MDTARBACA|

CE-- Coded Elemen(text only in RXAQ)
Definition: This data typenay be used toransmittext only notes.

The following specifications applp use of CE data type for RX3\ administration notes only

Table 4-3 Coded Element (CE) for Text Only RXA-9

Data Value | Component
SEQ LEN Type Usage | Set Name Comments
1 999 ST X Identifier
Human readable text that is ng
2 999 ST R Text furtheprocessed
20 ID X 0396 Name of Coding
Alternate
999 ST X Identifier
5 999 ST X Alternate Text
HL7039| Name of
6 20 ID X 03% Alternate

Note: Sequence 1,2, and 3 are one triplet that are treated as a unit. The other triplet is a separate unit.
Either may be populated, but should mean the same thing if both are populated.

When transmitting text note only, only the first triplet shall be populated.

Text (ST)

Definition: Free text note regarding the immunization reported in this RXA.

CQ-- Composite Quantitywith Units

Definition: This data type carries a quantity and attendantunits. | t s 6 pr i ma Guide wilk e
be for indicating the maximum number of records to return in a query response.
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Table 4-4 Composite Quantity with Units (CQ)

SEQ LEN Data Usage Value COMPONENT NAME COMMENTS
Type set
1 16 NM R Quantity The value shall be a positive
integer.
2 CE R 0126 Units The value shall be RD
(records).

Maximum Length500

Note: CQ cannot be legally expressed when embedded within another data type. Its use
constrained to a segment field.

Examples:
|10”"RD| 10 records

Quantity (NM)

Definition: This component specifies the numeric quantity or amount of an entity.

Units (CE)

Definition: This component species the units in which the quantity is expressed. Field-by-field,
default units may be defined within the specifications. When the quantity is measured in the
default units, the units need not be transmitted. If the quantity is recorded in units different from
the default, the units must be transmitted.

CWE- Coded With Exceptions

Definition: Specifies a coded element and its associated detail. The CWE data type is used when
1) more than one table may be applicable or 2) the specified HL7 or externally defined table may
be extended with local values or 3) when text is in place, the code may be omitted.
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Table 4-5 Coded with Exceptions (CWE)

Data Value
SEQ LEN Type Usage Set Component Name Comments
1 999 ST RE Identifier Identifying Code.
Human readable text that is n
further usetf. Sequence 1 is
populated, this should also bg
2 999 ST CE Text populated.
If sequence 1 is populated, t
3 20 ID CE 0396 Nameof Coding field must be populated.

999 ST RE Alternate Identifier Alternate Identifying code.
Human readable text that is n
further used. If Sequence 4 is
populated, this should also be

5 999 ST CE Alternate Text populated.
If sequence 4 is populated, t

6 20 ID CE 0396 Name of Alternate field must be populated.
7 10 ST 0] Coding System

Version Id
8 10 ST 0] Alternate Coding

System Version Id
9 199 ST 0] Original Text

Note: Sequences 1,2 and 3 are one triplet that are treated as a unit. The other triplet is a separate unit.
Either may be populated, but should mean the same things if both are populated.

The order of the contents is not specified. In the previous guide, the first triplet was reserved for CVX
codes in RXA-5. This is no longer true, based on HL7 usage of CE data type.

Identifier (ST)
Definition: Sequence of characters (the code) that uniquely identifies the item being referenced.
Different coding schemes will have different elements here.

Text (ST)
Definition: The descriptive or textual name of the identifier, e.g., DTaP. This is not used by the
sending or receiving system, but rather facilitates human interpretation of the code.

Name of Coding System (ID)

Definition: Identifies the coding scheme being used in the identifier component. The combination
of the identifier and name of coding system components will be a unique code for a data item.
Each system has a unique identifier.

Alternate Identifier (ST)

Definition: An alternate sequence of characters (the code) that uniquely identifies the item being
referenced. See usage note in section introduction.
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Alternate Text (ST)

Definition: The descriptive or textual name of the alternate identifier, e.g., DTaP. This is not used
by the sending or receiving system, but rather facilitates human interpretation of the code.

Name of Alternate Coding System (ID)

Definition: Identifies the coding scheme being used in the alternate identifier component.

Example usage:
From RXR:G28161NMNCITMMAINTRAMISCULARML70162|

CX-- Extended Composite ID With Check Digit

Table 4-6 Extended Composite ID with Check Digit(CX)

SEQ LEN Data Usage Value set | COMPONENT COMMENTS
Type NAME

1 15 ST R ID Number

2 1 ST O Check Digit

3 3 ID CE 0061 Check Digit If sequence 2 is populated,
Scheme then this sequence must be

populated.

4 HD R 0363 Assigning Authority

5 5 1D R 0203 Identifier Type
Code

6 HD (0] Assigning Facility

7 8 DT (0] Effective Date

8 8 DT (0] Expiration Date

9 CWE (0] Assigning
Jurisdiction

10 CWE O Assigning Agency
or Department

Definition: This data type is used for specifying an identifier with its associated administrative

detail.

‘ Maximum Length: 1913

\ Note: The check digit and check digit scheme are null if ID is alphanumeric.

Example:
[1234567""ME129"MR|
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ID (ST)
Definition: The value of the identifier itself.
Check Digit (ST)

This component should be valued null.

Check Digit Scheme (ID)

This component should be valued if Check digit is populate, otherwise it should be null.

Assigning Authority (HD)

The assigning authority is a unique name of the system (or organization or agency or department)
that creates the data. . Refer to User-defined Table 0363 i Assigning authority for suggested
values. This table shall be maintained by each IIS. The first component shall be used for this
unique name. The second and third may be used if OIDs™ are recorded.

Identifier Type Code (ID)
A code corresponding to the type of identifier. In some cases, this code may be used as a
gualifier to the AAssi gni rHy7 Table 020D-rderttifiedtypefarmponent .
suggested values.
DT-- Date
Definition: Specifies the century and year with optional precision to month and day.
Table 4-7 Date (DT)

Data Value Component
SEQ LEN Type | Usage Set Name Comments
1 8 R Date

As of v 2.3, the number of digits populated specifies the precision using the format specification
YYYY(MM[DD]). Thus:

e Four digits are used to specify a precision of "year"
e Six are used to specify a precision of "month"
e Eight are used to specify a precision of "day."
Examples:
119880704
|199503|
[2000|

* OIDs are object identifiers. Accord i ng t o weakth LpveliSeven:(HLT), a standards-developing
organization in the area of electronic health care data exchange, is an assigning authority at the
2.16.840.1.113883 (joint-iso-itu-t.country.us.organization.hl7) node. HL7 maintains its own OID registry,
and as of January 1, 2008 it contained almost 3,000 nodes, most of them under the HL7 root. The
Centers for Disease Control and Prevention has also adopted OIDs to manage the many complex values
sets or "vocabularies" used in public health. The various OIDs are available in the Public Health
Information Network (PHIN) Vocabulary Access and Distribution System (VADS).0
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DTM-- Date/Time
Table 4-8 Date/Time (DTM)

Data Value Component
SEQ LEN Type | Usage Set Name Comments
24 R Date/time

The number of characters populated (excluding the time zone specification) specifies the
precision.

Format: YYYY[MM[DD[HH[MM[SS[.S[S[S[SIINNI*+/-2ZZZ].
Thus:
e Four digits are used to specify a precision of "year"
e Six are used to specify a precision of "month"
e Eight are used to specify a precision of "day."

e the first ten are used to specify a precision of hour o

e the first twelve are used to specify

a

e the first fourteen are used to specify

e the first sixteen are used to specify

e the first nineteen are used to specifyaprecisi on of
When the time zone is not included, it is presumed to be the time zone of the sender.
Example: |199904| specifies April 1999.

El-- Entity Identifier

Definition: The entity identifier defines a given entity within a specified series of identifiers.

Table 4-9 Entity Identifier (EI)

one ten

SEQ LEN Data Usage Value COMPONENT COMMENTS
Type Set NAME
1 199 ST RE Entity Identifier
2 20 IS C 0363 Namespace ID If Entity identifier is populated, then this field

shall be populated.

3 199 ST CE Universal ID If Entity Identifier field is not populated, then
this field shall be populated. When populated,
it shall be an OID.

4 6 ID C 0301 Universal ID Type | If Universal Id is populated, this field must also
be populated. When populated, it shall be
constrained to I1SO.

a

t housand:!

Maximum Length: 427
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Entity Identifier (ST)

The first component, <entity identifier>, is defined to be unique within the series of identifiers
created by the <assigning authority>, defined by a hierarchic designator, represented by

component 2.

Namespace ID (IS)

The assigning authority is a unique identifier of the system (or organization or agency or
department) that creates the data. Refer to User-defined Table 0363 i Assigning authority for
suggested values.

Universal ID (ST)

This is a universal id associated with this entity. It must be linked to the Universal Id Type below. If
populated, it shall be an OID.

Universal ID Type (ID)

This universal id type is drawn from HL7 Table 0301. If populated, it shall be ISO.

Example:

From MSH 21 profile identifier:
| Z34"CDCPHINVS]|

ERL- Error Location

Table 4-10 Error Location (ERL)

SEQ LEN Data Usage Value Set COMPONENT NAME COMMENTS
Type

1 3 ST R Segment ID The 3-character name
for the segment (i.e.
PID)

2 2 NM R Segment Sequence

3 2 NM RE Field Position This should not be
populated if the error
refers to the whole
segment.

4 2 NM RE Field Repetition This should be
populated whenever
Field Position is
populated.

5 2 NM RE Component Number Should be populated
ONLY when a particular
component cause the
error.
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6 2 NM RE Sub-Component Number

Should be populated
ONLY when a particular
sub-component cause
the error.

Definition: This data type identifies the segment and its constituent where an error has occurred.

‘ Maximum Length: 18

Segment ID (ST)

Definition: Specifies the 3-letter name for the segment.

Segment Sequence (NM)

Definition: Identifies the segment occurrence within the message. That is, for the first instance of

the segment in the message the number shall be 1.

Field Position (NM)

Definition: Identifies the number of the field within the segment. The first field is assigned a
number of 1. Field number should not be specified when referring to the entire segment.

Field Repetition (NM)

Definition: Identifies the repetition number of the field. The first repetition is counted as 1. If a

Field Position is specified, but Field Repetition is not, Field Repetition should be assumed to be 1.
If Field Position is not specified, Field Repetition should not be specified.
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Component Number (NM)

Definition: Identifies the number of the component within the field. The first component is
assigned a number of 1. Component number should not be specified when referring to the entire
field.

Sub-Component Number (NM)

Definition: Identifies the number of the sub-component within the component. The first sub-
component is assigned a number of 1. Sub-component number should not be specified when
referring to the entire component.

Example:
|RXANLNABNIAZ

FC-- Financial Class
Definition: This data type identifies the financial class a person belongs to.

Table 4-11 Financial Class (FC)

SEQ LEN Data Usage Value COMPONENT NAME COMMENTS
Type Set
1 20 IS R 0064 Financial Class Code
2 TS RE Effective Date

\ Maximum Length: 47

Financial Class Code (IS)

This component contains the financial class assigned to a person. User-defined Table 0064 -
Financial class is used as the HL7 identifier for the user-defined table of values for this
component.

Effective Date (TS)

This component contains the effective date/time oftheper sonds assi gnhment
specified in the first component. For i nstance, this is used to
class was determined.

Example from PV1Vv0172009010[L

FN-- Family Name

t

(0]

t he
ndi caf

Definition: This data type containddS NE 2y Qa FlF YAf & yIYS 2N adzNY I Y
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Table 4-12 Family Name

SEQ LEN Data Usage Value COMPONENT NAME COMMENTS
Type Set
1 50 ST R Surname
2 20 ST (0] Own Surname Prefix
3 50 ST (6] Own Surname
4 20 ST (0] Surname Prefix From
Partner/Spouse
5 50 ST (0] Surname From Partner/Spouse

Surname (ST)

This is the person's last name.

Example from PIDAnyperson|

HD-- Hierarchic Designator

HITSP is recommending the use of OIDs in fields using this data type.

Definition: HD identifies an (administrative or system or application or other) entity that has
responsibility for managing or assigning a defined set of instance identifiers (such as placer or

filler number, patient identifiers, provider identifiers, etchhis entity could be a particular

health care application such as a registration system that assigns patient identifiers, a
32OSNYYSyiGlrt SyaGgadte adzOK Fa | fAOSyaAy3da | dzikz
license numbers, or a facilityhere such identifiers are assigned.

Table 4-13 Hierachical Designator (HD)

SEQ LEN Data Usage Value Set | COMPONENT COMMENTS
Type NAME
1 20 IS CE 0300 Namespace ID This field is used for a locally

defined name/id. It may be used
as previous version 2.3.1
Implementation Guide
specified. If the field or
component is required, then this
field shall be populated if
components 2 and 3 are not
populated.
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SEQ LEN Data Usage | Value Set | COMPONENT COMMENTS
Type NAME
2 199 ST CE Universal ID This field shall be populated if

component 3 is populated. This
field must be populated if field 1
is empty. This field shall used
OID if populated

3 6 ID CE 0301 Universal ID Type This field shall be populated if
component 2 is populated. If
populated the value is
constrained to ISO

IS -- Namespace ID

User-defined Table 0300 - Namespace ID is used as the HL7 identifier for the user-defined table
of values for this component.

Note: When the HD is used in a given segment (either as a field or as a component of another data type)
this table may be re-defined (given a different user-defined table number and name) by the technical
committee responsible for that segment.

Universal ID (ST)

The HDO6s second component, <uni ver s angtoth®seheeJl D) ,
defined by the third component, <universal ID type> (UID type). The UID is intended to be unique

over time within the UID type. It is rigorously defined. Each UID must belong to one of the

specifically enumerated schemes for constructing UIDs (defined by the UID type). The UID

(second component) must follow the syntactic rules of the particular universal identifier scheme

(defined by the third component). Note that these syntactic rules are not defined within HL7 but

are defined by the rules of the particular universal identifier scheme (defined by the third

component).

Universal ID Type (ID)

The third component governs the interpretation of the second component of the HD. If the third
component is a known UID refer to HL7 Table 0301 - Universal ID type for valid values, then the
second component is a universal ID of that type. Since the second component is constrained to
OID, then the value of component 3 shall be ISO, when populated.

Example from MSH:
|CAL2™M

ID -- Coded Values for HL7 Tables
Definition: This data type is used for coded values from an HL7 table.

The value of such a field follows the formatting rules for an ST field except that it is drawn from a
table of legal values. There shall be an HL7 table number associated with ID data types. An
example of an ID field is PID 24 i Multiple Birth Indicator. This data type should be used only for
HL7 tables (see Appendix A).
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Example from PID Multiple Birth Indicator:

M

IS-- Coded Values for User Dekd Tables
Definition: This data type is used for codes from Wiefined Tables.

Table 4-14 Coded Values for User Defined Tables (IS)

SEQ Length Data Usage Value Sets COMPONENT NAME COMMENTS
Type
20 Coded Value for User-Defined
Tables
(Max.)

‘ Maximum Length: 20

The value of such a field follows the formatting rules for a ST field except that it is drawn from a
site-defined (or user-defined) table of legal values. There shall be an HL7 table number

associated with IS data types. This data type should be used only for user-defined tables (see

Section 2.5.3.6 - Table).

Example from PID Sex:

|F|

LA2-- Location with Address Variation 2

Definition: Specifies a location and its address.

Table 4-15 Location with Address Variation 2

SEQ LEN Data Usage Value COMPONENT COMMENTS
Type Sets NAME
1 20 IS (0] 0302 Point of Care This represents the location
within a facility that the service
was provided. This is not the
clinic site where an event
occurred.
2 20 IS O 0303 Room
3 20 IS (0] 0304 Bed
4 HD RE Facility This represents the location
that the service was provided.
For example the clinic.
5 20 IS (0] 0306 Location Status
6 20 IS (0] 0305 Patient Location
Type
7 20 IS o 0307 Building
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SEQ LEN Data Usage Value COMPONENT COMMENTS
Type Sets NAME
8 20 IS (0] 0308 Floor
9 120 ST (@) Street Address
10 120 ST (0] Other Designation
11 50 ST (0] City
12 50 ST (0] State or Province
13 12 ST (0] Zip or Postal Code
14 3 ID (0] 0399 Country
15 3 ID (0] 0190 Address Type
16 50 ST (0] Other Geographic
Designation

Maximum Length: 790

Note: Replaces the CM data type used in 4.14.5.13 RXD-13, 4.14.6.11 RXG-11 and 4.14.7.11 RXA-11 as
of V 2.5.

MSG-- Message Type

Definition: This field contains the message type, trigger event, and the message structure 1D for
the message.

Table 4-16 Message Type (MSG)

SEQ LEN Data Usage Value Set COMPONENT NAME COMMENTS
Type
1 3 ID R 0076 Message Code
2 3 1D R 0003 Trigger Event
3 7 ID R 0354 Message Structure

‘ Maximum Length: 15.

‘ Note: Replaces the CM data type used in 2.16.9.9 MSH-9 as of v 2.5.

Message Code (ID)

Definition: Specifies the message type code. Refer to HL7 Table i Message Type in section
2.17.1 for valid values.

This table contains values such as ACK, ADT, ORU etc.

See section 2.5.1- Messages for further discussion.
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Trigger Event (ID)

Definition: Specifies the trigger event code. Refer to HL7 Table i Event Type in section 2.17.2 for
valid values.

This table contains values like A01, V01, RO1 etc.

Message Structure (ID)

Definition: Specifies the abstract message structure code. Refer to HL7 Table 0354.

Example from MSH:

| VXUANVO4YXU V04

‘ The third component was not required in version 2.3.1. It is now required.

NM -- Numeric

Definition: A number represented as a series of ASCII nhumeric characters consisting of an
optional leading sign (+ or -), the digits and an optional decimal point. In the absence of a sign,
the number is assumed to be positive. If there is no decimal point the number is assumed to be

an integer.
Table 4-17 Numeric (NM)
SEQ LEN | Data | Usage | Value | COMPONENT NAME COMMENTS
Type Set
16 Numeric

‘ Maximum Length: 16

Examples:
[999]
[-123.792|

Leading zeros, or trailing zeros after a decimal point, are not significant. For example, the

foll owing two values with different representations
optional leading sign (+ or -) and the optional decimal point (.), no non-numeric ASCII characters

are allowed. Thus, the value <12 should be encoded as a structured numeric (SN) (preferred) or

as a string (ST) (allowed, but not preferred) data type.

PT-- Processing Type

Definition: This data type indicates whether to process a message as defined in HL7 Application
(level 7) Processing rules.

Table 4-18 Processing Type (PT)

SEQ LEN Data Usage Value Set | COMPONENT NAME COMMENTS
Type
1 1 ID R 0103 Processing ID

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0) 5/1/2010 54



Chapter 4: HL7 Data Types

SEQ LEN Data Usage Value Set | COMPONENT NAME COMMENTS
Type
2 1 ID X 0207 Processing Mode Constrain to null,

which implies
current processing.

\ Maximum Length: 3

Processing ID (ID)

A value that defines whether the message is part of a production, training, or debugging system.
Refer to HL7 Table 0103 - Processing ID for valid values.

SAD-- Street Address

Definition: This data type specifies an entity's street address and associated detail.

Table 4-19 Street Address (SAD)

SEQ LEN Data Usage Value | COMPONENT NAME COMMENTS
Type Set
1 120 ST R Street or Mailing Address
2 50 ST (6] Street Name
3 12 ST O Dwelling Number

‘ Maximum Length: 184

‘ Note: Appears ONLY in the XAD data type

Street or Mailing Address (ST)

Definition: This component specifies the street or mailing address of a person or institution.

Sl-- Sequence Id

Definition: A non-negative integer in the form of a NM field. The uses of this data type are
defined in the chapters defining the segments and messages in which it appears.

Table 4-20 Sequence Id (SI)

SEQ

LEN Data
Type

Usage

Value set | COMPONENT NAME

COMMENTS

4

Sequence ID

Maximum Length: 4. This allows for a number between 0 and 9999 to be specified.
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STc String

Definition:

String data is left justified with trailing blanks optional. Any displayable (printable) ACSII
characters (hexadecimal values between 20 and 7E, inclusive, or ASCII decimal values between
32 and 126), except the defined escape characters and defined delimiter characters.

TS-- Time Stamp

Definition: Specifies a point in time.

Table 4-21 Time Stamp (TS)

SEQ LEN Data Usage Value Set COMPONENT NAME COMMENTS
Type
1 24 DTM R Time
2 1 ID X 0529 Degree of Precision
Maximum Length: 26
Time (DTM)
Definition: The point in time.
VID--Version Id
Definition: This specifies the HL7 version.
Table 4-22 Version ID (VID)
SEQ LEN Data Usage Value Set COMPONENT NAME COMMENTS
Type
1 5 ID R 0104 Version ID
2 CE (0] 0399 Internationalization Code
3 CE O International Version ID

Maximum Length: 973

Version ID (ID)

Used to identify the HL7 version. Refer to HL7 Table 0104 i Version ID in section 2.15.9.12 for

valid values.

HL7 Version 2.5.1 Implementation Guide: Immunization Messaging (Release 1.0) 5/1/2010




