Appendix B — Guidance on Usage and Example Messages

H Double line Boxed comments will be removed in final document. H

Table of Contents

IMMUNIZATION HISTORY DEFINITION

1

SEND IMMUNIZATION HISTORY (VXU) 2
BUSINESS PROCESS 2

5

6

SUPPORTED MESSAGE SEGMENTS
EXAMPLE VXU # 1-BASIC MESSAGE:

EXAMPLE VXU #2 - INDICATE VACCINE FUNDING SOURCE AND CLIE ITY STATUS: o 7
Eligibility status: 7
FUNAING SOUICE: ..ovvrrvsssssiiisrvicsssssssssiississssssssssssssssssssssssssssssssssassssssosssnsssssssssssss iggaiiblisseessossssssssssssssesssssssssssss 8

EXAMPLE VXU #3 - INCLUDE IMMUNIZATION HISTORY EVALUAFION AND FORECAST Iy VXU.............. 10
Indicating the Schedule that was used: 15
Indicating Vaccine Group associated: 15
Reporting the Series Used for Evaluation and 16
Reporting The Ordinal Position In A Series: 16
Reporting the Number of Doses in a Series: 16
Reporting the Evaluation Status 16
Reporting Next Dose Recommend 17
Reporting a non-potent dose: ... 18
Reporting Series Status: 18
Reporting Recommen - E 4 19
Using The NTE Seg it] OBX To Provide More Information................ 19

EXAMPLE VXU #4 - [ 19

20

20

eed for an immunization or a changed recommendation:....20
: 20

INIZATION RECORD 21

J FORMATION ABOUT VACCINE INFORMATION STATEMENT (VIS) ............ 22
VXU FORMATION ABOUT IMMUNIZATION REFUSAL 23
VXU ExA i ‘W0 LOT NUMBERS IN RXA 23
VXU EXAMPE CORDING BIRTH INFORMATION 23
VXU EXAMPLE RECORDING AN INCOMPLETELY ADMINISTERED DOSE 24
SEND ACKNOWLEDGEMENT IN ACK IN RESPONSE To VXU 24
Send acknowledgement of success in ACK 24
Send Error in ACK. 25
SEND REQUEST FOR VACCINE HISTORY (QBP/RSP) 26
PROCESS FOR REQUESTING IMMUNIZATION HISTORY 26
Description of the VXQ/VXX/VXR Process From Version 2.3.1 26
Using QBP query to replicate VXQ/VXX/VXR 28
Using a Two-step process to request an immunization history. 31
REQUEST FOR IMMUNIZATION QUERY EXAMPLE 34

Receiving system determines that message has errors 34




No Match Is Found

SEEK CLIENT IDENTIFIERS FROM PATIENT DEMOGRAPHIC SUPPLIER (QBP)




Immunization History Definition

An immunization history consists of the following components:

HL7 Message Location

Data Element NVAC® Core
Data
Element’
Client identifiers
D3 Optional
Name Required
Mother’s maiden name | Required
Client demographics
Race Required
Ethnicity Required
Gender Required
Birth date Required
Death date
Birth order Required
Multiple Birth Indicator
Birth State
Birth facility
Client locators
address PID-11
phone (and PID-13

Client IIS status (MOG
Client eligibility for vac

PD1-16

PV1-20

PID-15

PD1-12

PD1-11

disease such as Varicella

Next of kin nam Optional NK1 Segment
phone number
History of vaccine preventable | Optional OBX segment

! National Vaccine Advisory Committee
2 Required means that a system must be able to store if known. Optional means that a
system should be able to store if known.
*ID is a list of all important identifiers like I1S id, medical record number, birth

registration number and SSN.




An immunization history consists of the following components:

Data Element NVAC® Core HL7 Message Location
Data
Element’
Immunization records RXA segment

Vaccine Required RXA-5

Vaccine lot Required RXA-15

Vaccination date Required RXA-4

Quantity RXA-6 and RXA-7

Vaccine provider Optional

Administering
Organization

Ordering
clinician

Clinic site of
administration

Manufacturer

Vaccine information
sheet date

Injection site

Administration rou

Vaccine Expirati RXA-16

Funding sou OBX segment

Record source RXA-9

indicator)

Reactions OBX segment

RXA-18 and RXA-20
OBX Segment
OBX Segment
OBX Segment

recommendatio

Send Immunization History (VXU)

Business Process

The following activity diagram illustrates the process of sending and receiving an
immunization history. It is meant to be illustrative and not prescriptive. With the
exception of the HL7 message structure processing and the return of an




acknowledgement, the activities are based on local business rules. These rules must be
documented for smooth interoperability. HL7 only addresses the messages, VXU and
ACK.

act VXU acknowledgement

Send VXU parse VXU

—

seek matching client

. e assume that message iswell-
formed.

- Mz do not specify senderside
mles for deciding when to send a
patient record.

s e do not specity receiverside
business rules or processes.

Add to registry

integrate into existing
client recerd

receive ACK

return ACK

1. The process for sending a VXU (Immunization history) begins with the sending
system building the VXU message.
2. The sending system connects to the receiving system and sends the VXU.
The receiving system accepts the message.
4. The receiving system parses the message and validates.
a. Determine if message meets HL7 rules

w



b. Validate based on local business rules*
5. Seek matching client in receiver data base
a. No match is found®
i. Add the client to the receiver database.
ii. Send acknowledgement message®
b. Exactly one match found
i. Determine if client in receiver data base has indicated that his/her
data is to be protected (protection indicator = Y)’
ii. Protection indicator =Y
1. Do not integrate record into receive
2. Send acknowledgement?®
iii. Protection indicator=N
1. Based on local business rul
into receiver data base.
2. Send acknowledgemep:
¢. More than one match found
i. Send acknowledgement®
6. Send acknowledgment to sending system
7. Sending system accepts acknowledgement m

ta base

incoming record

cknowledgement
=This is not recommended.

Note that sending system may indica
messages. In this case, no acknowledg

It is expected that a clie izati complete history known to the sending
system, and not just jon in the sending system. This has
important implicatid oming records. At the same time, the

t happens next, but we assume that it is a simple
he receiving system may require review and confirmation
stems may choose to require human review before adding to

" Locally, this m known as the sharing indicator. In this case, the equivalent value

is sharing = N.

8 Local business rules may vary. In general, the acknowledgement may reject the client
record, but not indicate the existence of the client record in the receiver system.

? Local business rules will determine how the multiple matches are to be handled. The
record could be put into a pending state, rejected outright, loaded in as a new record for
clean up later.

1% The sending system response to an acknowledgement message (ACK) is locally
determined. Good practice would be to have a way to use the ACK to alert user to
outcome and to allow trouble-shooting of problem messages.



sending system may not know of all immunizations, so receiving system must have a
process for integrating the received data into an existing record. The Modeling
Immunization Registry Operations Workgroup (MIROW) has produced a chapter of best
practices on this process. This is available on the American Immunization Registry
Association web site (www.immregistries.org).

The following example messages represent straightforward immunization history
messages. They do not illustrate dealing with specific use cases, such as messaging
reactions, client specific conditions or vaccine forecasts. Clearly, these may be
components of a VXU, but will be addressed separately to simplif

It is important to reiterate here that conformant systems sh able to successfully
populate and process the VXU message segments and fie| as Required or
Required but may be empty. They should be able to ' s conditional
items when the predicate conditions are met. If seg

repeating, they should be able to gracefully han . that do not
conform to these expectations risk missed data. i

Supported Message Segments
The following table lists the segments

Segment Cardinalit
MSH [1..1]

PID [1... VXU requires

one PID

PD1
NK1

NK1 may repeat and
may include the client
with a relationship of

self.

PV1

IN1 IN1-3 are not specified
IN2 1] 0 in this guide.
IN3 [0..1] 0]

All of the following segments are part of the ORDER group. A
VXU does not require an ORC group, allowing update of
patient/client related data in the absence of updated RXA
data. Each RXA does require an ORC.

1 R means it is required. RE means it is required if known/available. X means not
supported in this Guide. O means optional.



ORC [0..%] RE

RXA [1..1]* R Each RXA is the child of
on ORC

RXR [0..1] RE Each RXR is the child of
one RXA

OBX [0..%] RE Each OBX is the child

of one RXA. Each RXA
may have more than
one OBX segment.
NTE [0..1] RE Each NTE is the child of
one OBX

Example VXU # 1-Basic message:
Storyboard:

Johnny New Patient (male), born 4/14/09 has h ep Bon 4/15/09,
according the record brought in by Mom (Sally Pati ey live at 123 Any Street,
Somewhere, Wisconsin 54000. Nurse i ic (DCS_DC), administers the
following shots on 5/31/09:
e DTAP-Hep B-IPV (Pediarix) lot
e HIB (ActHIB) lot #33k2a IM
They were all ordered by Dr; iatri elongs to Dabig Clinical System (DCS).

1 of each segment with a <CR>. Segments may wrap
e will insert a blank line between each segment for

MSH| *~\&|MYE
| | |AL <CR>

DCS| | ]20090531145259| | VXU"V04"VXU V04 |3533469|P|2.5.1

AAA

PID|1||432155"""DCS"MR| | Patient”Johnny"New”***L||20090414150308 M| | |
123 Any St””"Somewhere”WI”54000""L<CR>

pDL| || |||||]|]]|N|20090531<CR>

NK1|1l|Patient”Sally|MTH|123 Any St”"Somewhere”WI”54000""L<CR>

12 Each ORC must have 1 RXA and each RXA belongs to exactly 1 ORC.



PVL|L|R|| ||| ITITI]]]]]v0o2*20090531151344<CR>

ORC|RE||197023"DCS|| || |]|]|"Clerk™Myron| |*********L| ||| |DCS"Dabig
Clinical System”StateIIS<CR>

RXAlO |1 ‘ 20090415132511|20090415132511|31"Hep B Peds

NOS™CVX|999| | |01%historical record”NIP0001|||||||| <CR>
ORclRE||197027‘Dcs|||||||‘clerk‘Myron||*Pediatric‘MARY**‘*‘**L***“‘
A2 AMD<CR>

RXA|O ‘ 1|20090531132511|20090531132511 |48"HIB PRP-

T"CVX|999] || |*Sticker®Nurse|***DCS DC| | ||33k2a| |PMC"sanofi”*MVX<CR>

RXR|IM*IM"HL70396<CR>

ORC|RE||197028"DCS| | ||| ||"Clerk™Myron||“Pediat A A
AAA2 MD<CR>

RXA|0]1/20090531132511|20090531132511 |11 AP-Hep B-

IPV CVX|999]| ||| "Sticker”"Nurse|”""DCS_DC xy3939| | SKB MVX<CR>

RXR|IM*IM"HL70396<CR>

Example VXU #2 - Indicate vac
status:

d client eligibility

Immunization messages must be able to ity status of a recipient when
they received immunizati addition, messages must be able to include
information on the fun nization. While these are related, they
are separate conce

nvey eligibility status, as it has in the past. The PV1-
g'field of FC data type. This data type is composed of
is financial class code (data type IS) and points to a user

A repetition is indicated by the repetition symbol, ~. The repetition follows the ~. If a
list of eligibility is sent, the repetitions should be unique on financial class and effective
date. That is, two different financial classes may have the same effective date.
Similarly, two different effective dates may have the same financial class.



Only the current eligibility needs to be sent in a message, but the history of eligibility
should be stored. Receiving systems should be able to accept either current eligibility or
complete history of eligibility.

Eligibility status is a key data element for creating the Vaccines for Children (VFC) report
on vaccine usage. Support for this report requires that systems store a history of
eligibility statuses and assessment dates. In the past, some systems have only kept the
most current status. This prevents accurate reporting.

Sending One Financial Class With Date:
The following example shows the PV1 segment with one fin lass and effective

date.
MSH.... .

PID..

A

PVL|LIR[[[[ITIITITIITIT1]v02720090531151

Sending Two Financial Classes With Da

ifferent financial classes and
andard VFC classes and the
ere evaluated on the same day.

The following example shows the PV1
their effective dates. The first financial ¢
second is a hypothetical fj ial class.

ually exclusive. (i.e. Medicaid and not

is documentation should include both local
and business rules for processing.

Funding Source:
The funding source of a vaccination indicates who paid for a given immunization. Table
xxx lists the‘categories. Local systems may support additional values, but must __ - Comment [RS1]: Westill need

document them a LOINC code as well. So the codes
' in the examples are stand-ins.

H We still need a LOINC code as well. So the codes in the examples are stand-ins. H




The following table lists the value set.

Value Label Definition

PVF Private funds Immunization was
funded by private
funds, including
insurance.

FDF Federal funds Immunization was
funded with public
funds from the
federal government.

STF State funds Immunization was
MLF Military funds

TRF Tribal funds

OTH Other

UNS Unspecified

The funding source may ' nization record, using an OBX segment.
ucture on the system side.)

ws an immunization record with one funding source and a
f an immunization without a funding source.

MSH....

ORC|RE|197027°DCS|1970237°DCS| | ||| ||"Clerk"Myron||"Pediatric”MARY"""
A A RARR AR KA AR D 2 R

RXA|0]1]20090531132511|20090531132511 |48"HIB PRP-

T CVX|999] || |*Sticker®Nurse|***DCS DC| | ||33k2a| |PMC"sanofi*MVX<CR>

OBX|1|CE|11111-1"funding source for immunization®LN|1|PVF"Privately

funded”table sourcel|||[|F|||20090415132511<CR> -~ { comment [RS2]: Thisneeds to

be fixed when codes are

RXR|IM IM"HL70396<CR> determined.




ORC|RE|197023”DCS|197023"°DCS| ||| ]|]|"Clerk™Myron||*********L| ||| |DCS”
Dabig Clinical System”StateIIS<CR>

RXA|0[1]20090415132511|20090415132511|31"Hep B Peds
NOsS*cvxX 999 || ||||]]]] <CR>

In the example above, we see that the first immunization in the message was funded by
Private funding. The second immunization in the message does not have funding source
included, probably because it is not able to be determined, since it is a historic record of
an immunization.

Supporting infrastructure:
In order to support this level of detail, the funding source | se of vaccine given
must be recorded. There are a number of potential so gical one is to
build on existing inventory management capabilitie
from a specific lot of vaccine and that lot has a fu .
funding source may be determined. This wouldé e inventory management
system would need to separate vaccine lots with th ot number, but different

funding.

Example VXU #3 - Include imm valuation and forecast in
wo O @ 40000
The LOINC codes and v . i  process of development. The basic

concepts should not

Comment [RS3]: The LOINC
codes and value sets are still in the
process of development. The basic
concepts should not change.

Evaluating an immunizatig n the recommendations of the ACIP
schedule h dule'ts a@n important function provided by many IIS. Based on this
evaluati mendations may be made for next doses due. Some

This document does not describe nor specify the functionality or accuracy of the
forecasting service. The focus is only on the content of the messages. Implementations
should publish documentation on local specifics.

This document is not meant to support a call to a forecasting and evaluation service. It
is meant to support existing applications that message vaccine forecasts and evaluation
as a part of a complete immunization history.
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When a clinician evaluates a person’s immunization history and makes
recommendations, she/he must use a standard (schedule). Traditionally, clinicians have
evaluated based on vaccine groups or families. The schedule has one or more sets of
immunization events that can be satisfied to indicate protection against the diseases of
the vaccine group of interest. These constitute a series.

The following table lays out the information needed to convey an evaluation and
forecast.

Data Use Current status in HL7

element VXU eaningful evaluation

and forecast®.
guired

Schedule Identifies the
standards used. Not available
ACIP is the
prototypical
example.

Vaccine Identifies which Can be acc Required
group/family | diseases are using vaccine,
expected to be
prevented by
completion of

series.

Series name Optional

Use LOINC 30973-2 Required

primary

3 This does not mean that every message must have one of the required OBX. It just
means that this concept needs to be known to put the evaluation and forecast in
context.

% Note that we are talking about primary series and not the booster doses that may
follow completion of a primary series. For example, Td has a series of closely spaced
doses in the primary series, followed by intermittent doses that are recommended 5-10
years after completion of the primary series. In the cases of ordinal position and
number of doses in series, we are only considering those in the primary series.

> Need to deal with boosters.

11



Data Use Current status in HL7 Optionality for
element VXU meaningful evaluation
and forecast®®.

series™ fulfills.™®
Dose Indicates if this dose | Not available Optional
Validity*® was given

appropriately for

this series in this

schedule.
Number of Indicates how many | Not available
doses in appropriately given
primary doses are required
Series to meet the goals of

this series.

Note that in the

case where there
are doses that may
be skipped, due to

the age of the

client/patient, the
number shall reflect

the adjuste

Series Status

optional

Next dos
forecast

commended and
latest due dates for

next dose.

Need to add

overdue date and

latest date

LOINC
30979-9&30980-7 — Date
vaccine due

30979-9&30973-2 -- Vaccine
due next
dose number

30979-9&30981-5 — Earliest
date to give

Required for forecast

'® This might be redefined to include incomplete dose and impotent dose.

12




Data Use Current status in HL7 Optionality for
element VXU meaningful evaluation
and forecast®®.

permissible. need new LOINC codes for
overdue date and latest date
permissible.
Non-potent | This indicates that Not available Optional
dose the client received a
received dose of vaccine that

was not potent.
That is, it was out of
date or mishandled.
It can also indicate
that the client did
not receive a
complete dose
because they
jumped during
injection.

Reason code | This can indicate
why a dose is not
valid or that the

recommendation

NC 30982-3 Optional

It is important to note t i s to doses received, but recommendations
relate to dog i will be addressed separately. Evaluation will be

' eived. Recommendations will be associated with

y will be associated with an RXA that indicates that no dose
associated with existing immunization records (RXA). This
means received one hep B dose (valid). The evaluation will be
associated witl ifst RXA indicating that she/he received the dose. The OBX
following this \ dicate the evaluation. The recommendations for the next dose due

will be associated with a second RXA.

There are other factors relating to forecasting, such as exemption and previous
immunity. These are dealt with in the client specific conditions impacting forecasting.

When a given dose is evaluated against a schedule, we can make a number of
observations about it. Each dose of vaccine recorded is transmitted in an RXA segment.
Each RXA segment may have one or more OBX, observation segments. Each distinct
piece of information is found in its own OBX segment and follows its associated RXA.

13



The basic structure for including evaluation in a message is:

RXA-the immunization and vaccine
OBX-vaccine group4

OBX-the schedule

OBX-series used

OBX-dose number in series (ordinal position)
OBX-doses in series

OBX-dose validity

OBX-series status

The basic structure for evaluation of combination vaccine

RXA-the immunization and vaccine
OBX-vaccine group v

OBX-the schedule

OBX-series used

OBX-dose number in series (ordinal position)
OBX-doses in series
OBX-dose validity
OBX-vaccine group 18
OBX-the schedule
OBX-series used
OBX-dose number in
OBX-doses in series ¢
OBX-dose validity

OBX-number of doses in the series
OBX-earliest next dose due
OBX-recommended next dose due
OBX-overdue next dose due

7 All of the related observations are linked to the vaccine group using the OBX-4,
observation sub-id.
'8 All of the related observations are linked to the vaccine group using the OBX-4,
observation sub-id.

14



OBX-series status

This document will first illustrate how to build each OBX to support reporting the key
information. The next section will show how to put these pieces together to create
evaluation and recommendations in VXU. Note that the same approach may be used in
an RSP that returns an immunization history.

Indicating the Schedule that was used:
Evaluation is only meaningful in the context of a defined schedule. Sghedule is a
required element in a message that is carrying evaluation or re endation

information.
The only schedule supported by CDC is the ACIP schedule ms may choose to
develop other schedules that meet local needs. We schedule

used in our examples.

There are no differences between recommendati uation in the OBX

indicating the schedule used.

<< example segments>>

Evaluation is considere me immunizations are composed of one
several vaccine groups. The first is more
straightforward whe ge. The vaccine group is indicated in an OBX.
All following OBX relate i using the OBX-4 Observation sub-id.

In the case wt mbination vaccine is given, each vaccine group is identified and
has segments deseribing its evaluation. This case requires that the information about
each vaccine group be handled separately. Each vaccine group is associated with a
group of OBX, using the OBX-4 observation sub-id.

Combination vaccine:

<<example with pediarix >>

15



Reporting the Series Used for Evaluation and Recommendation:

Some vaccine groups may have the goals for completion met by different series. For
example, adolescents who receive Recombivax, Hepatitis B vaccine may satisfy the goals
for Hep B with only 2 doses, appropriately timed, instead of the usual 3 doses.

Whether the OBX is used for recommendation or evaluation, this is useful information
and should be messaged. The list of series is specific to the local implementation.

<< example>>

Reporting The Ordinal Position In A Series:
Evaluation:

Reporting the ordinal position in a selected series ma
The ordinal position is the dose number being satis
#1 in a 3 dose series) The next section illustrate,
doses in the series. (3 in the example above) It
for doses which are not valid.

ty for a booster dose and

<<example>>

Recommendation:

There is a different co ing the number of the next dose due.

Note that the prefer ccine group specific. The use of old
vaccine specific LOINC s r example, 30936-9 DTaP/DTP dose count in
combinatio

Doses in a Series:

There are no s between recommendations and evaluations. This numeric
field indicates t mber of doses required to meet the goals of the primary series for
this vaccine group. It would be empty for a booster dose.

<< example>>

The evaluation status of a dose is an indicator of whether the dose received was given
appropriately, based on the series rules. There are 2 types series. Primary series are

16

-

Comment [RS4]: The values
have not been determined at this
time. One alternative is to simplify
the codes to Y and N.




meant to help a person achieve immunity. Some vaccines are repeated intermittently
after the primary series is completed. This boosts the immune system’s memory of the
antigen. Hence it is called a booster dose. There are 4 states that a dose may be in:

The values have not been determined at this time. One alternative is to simplify the
codesto Y and N.

Category Definition

Valid dose in a primary series | Indicates that the dose being eva was given
appropriately for the doses of ary series,

according to the rules of th selected.

Valid booster dose Indicates that the dose be was given
appropriately for th i
according to the ru

Not valid dose i hot given

Unvalidated

ecommendation Dates:
Forecasting next d6se due is an important function that can be reported in a message.
There are a number of key dates that can be communicated:

Date type Definition
The earliest acceptable date based on the This is the earliest date that a person
schedule used should receive the next dose for the

vaccine group. It does not include any
grace period. For example the earliest
data a person should receive a DTAP is

17




age 42 days.

The recommended date

This is the date that a person should
ideally receive the next dose for the
vaccine group.

The overdue date (the date the person is
considered late for getting the vaccine)

This is the date that the person is
considered late for getting the next dose
for the vaccine group. Itis a locally
defined value.

The latest date that a dose should be given
(e.g. for HIB it is currently 5 years old)

This is the last possible date that a person
should receive the
vaccine group.
to age of reci

Not all dates may be relevant and so may be omitte

<<examples>>

Reporting a non-potent dose:

A system may record doses that are
reason. These reasons may include ou
stored properly or an incomplete vaccin
while being injected. A

<<examples>>

This may be a

Series \Statu
of arecom
eries targ

ot potent for some
ccine that has not been
1iS may’occur is a person jumps away

nt of vaccine may be received.)

motivate an NTE segment where details may be

ded series infers that a person is protected against the
There are several states that a person can be in relative to

_-| Comment [RS5]: Codes need to
7 - be confirmed.

H Codes need to be confirmed.

Status Definition

Complete The client has received all of the recommended doses in the
primary series at acceptable intervals and ages. Not valid
dose do not count towards this goal.

In progress The client is not currently recommended for a dose in this
series and is not overdue nor too old to complete. The client
has started the series.

18



Due The client is currently recommended to receive a dose for this
series. The client is not overdue.

Overdue The client is overdue for a dose of this series. The client is not
too old to complete.

Too old to complete The client has not completed the series and is now too old to
complete the series.

Too young to start The client is too young to start the series.

Undetermined The client’s status for this series is not determined.

<< example>>

Reporting Recommendation Reasons:
Sometimes a dose may break a specific rule in the sch
may trigger special rules, such as the need for accel
catch up with the preferred schedule. This may
message. The list of values is locally determine

<< example>>

More Information:
be used for sending notes or
to a user. Any use of this is

Using The NTE Segment Associated
Each OBX may have an associated NTE
comments that the receiving system ma
local and requires local do

gets significantly B series may skip a dose and complete
) Id specify how these doses will be handled and

een previously infected may not need further doses of
be messaged in an OBX reporting client immunity.

Example VXU #4 - Send client specific conditions

Evaluation of immunization history and forecasting next dose due are important services
provided by many IIS. There are a number of factors that can impact these evaluations
and forecasts. In general terms, some factors contraindicate next doses, while others
recommend next doses. These factors may be messaged in OBX segments associated
with an RXA.

19



Evidence of immunity:
Infection with the diseases that are the target of immunizations leads to long-term
immunity. Further immunizations against the disease is not likely to provide benefit.

Definition:

Evidence of immunity indicates that a person has plausible evidence that they have
already developed immunity to a particular disease. The definition of plausible evidence
is a local decision, but best practice would suggest that serological evidence of immunity
is the strongest indicator of immunity.

<<example>>

Contraindications to immunization:
There are a number of contraindications to immunizatio
permanent. One is a history of reactions to previou
above. Others include allergies to components ofa
medication and current illnesses.

e temporary or
is dealt with
s, current

unization.
ines, physical con

Definition: »
A contraindication is any physical co current m n or other factor that
indicates that a person should not re i may be associated with
the contraindication. This contraindic orary or permanent.

LOINC: 30945-0

<<example>>

Factors which indic zation or a changed recommendation:
Several factors can driv ific immunization or a change in the normal
schedule for. ization@ These may be an exposure to an infection, such as rabies.
ership in a risk group.

teristic of an individual, which may lead to a
ecific vaccine.

The general message structure for these messages is:

e RXA indicating the vaccine group using the CVX code for the vaccine, NOS and
also indicating that no vaccine was given.
e OBXindicating the condition or immunity

Reporting Evidence of Immunity:

20



Note that the definition of evidence of immunity requires either laboratory evidence of
disease (e.g. serology) or physician diagnosed history of disease. The physician
diagnosing the disease should be listed in OBX-16, Responsible Observer.

The following table lists the value list for use in this function.

<< examples >>

Example VXU #5 — Send immunizations associat
events)

ctions (adverse

Some people experience adverse events after recej many
cases, Immunization Information Systems (IIS) r j i th a
specific immunization event. Occasionally, the ation event information is
unknown. (e.g. anaphylaxis occurred after a previo years in the past.)

Definition:
An adverse reaction is a negative phys
more immunizations have been receivet

occurs shortly after one or

LOINC code: 31044-1
<<value set>>

<<example>>>

te an‘fmmunization Record

There system that has sent an immunization record to another
e record on the other system. There are several approaches
that may be* pproach selected depends on the rules and capabilities of both

systems.

One approach uses a snap shot approach. Each time an immunization history is sent, it
replaces the entire immunization history on the receiving side.

Another approach is to use the RXA-21, Action Code to request deletion of a specific
record. Some systems will match the request with an existing immunization record
based on vaccine, vaccination date and other factors implicit in the record and the
request. They may also use the ORC-3, Filler Order Number, to uniquely delete the
record of interest.
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The following diagram illustrates how the ORC-3 may be used to identify an
immunization record for deletion®®. Note that the sending system includes the sending
system unique id in the ORC-3 first component. The second component is the assigning

authority, in this case a system that is labeled MYIIS. In order for a later delete request - { Comment [RS6]: This may
to be successful, the receiving system must store those values. A subsequent request to g:;”gbe 'fH‘I’f’r‘;:re TG (9 RS
s by

delete an immunization record includes the sending system id and assigning authority.
The receiving system searches for an immunization record with the same sending
system id and assigning authority. In this case we show that the record match is made

and the record is deleted from the receiving system.
sd deleting immunization record)

sending receiving receiving system
system system data base

VXU(ORC-3 = 123654 "MY1IS)

Initial record of |-
immunization
event. RM}A-21

is empty.

insert Imm record(foreign key =
123654, owner = MYIIS)

VXU(ORC-3=123654"MYIIS)

il
_..--delete matching record(foreign key =
123654, owner = MYIIS)

T
|
1
1
|
|
|
|
1
1
|
|
!
1

e |

TH
|

request to delste.
R¥XA-21=D

bout Vaccine Information Statement

VIS) is a document that explains the reasons for a
sks from receiving the vaccine. IIS track the fact that a VIS

ation date of the VIS that was presented.

These are carried in separate OBX segments associated with a vaccination event (RXA).
For a vaccine that is a combination of vaccines, there are often separate VIS for each
vaccine. This may be handled by sending 2 sets of OBX, one for each vaccine.

Example 1-Single vaccine

Example 2-Combination vaccine

1% The other approaches will note be further illustrated here.
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VXU Example #8—Send Information About Immunization Refusal

Clients or their parents may choose not to be immunized against a particular disease or
diseases. It is important to share this information when sending immunization histories
using HL7. There are several components to messaging a refusal. The refusal reason is
indicated in RXA-18. The Completion Status in RXA-20 indicates that the vaccine was

not given. The following example illustrates how to accomplish this

<<example>>

VXU Example #9—Send Two Lot Numbers in RXA

There are occasions when two vaccines are combine i istration.
The RXA segment should be used to capture this i
field. This field allows repetition. Each separate
separating the two lot numbers. Each compone
groups or families.

ere witha~
ne or more vaccine

This document does not specify the

ord where the vaccine was
Pentacel, we would put the omithe first component in sequence 15,

followed by a~and t r. The specific RXA field is highlighted
below in yellow.

2
Example?®:

VXU Example #10—Recording Birth Information

Birth information can be a powerful tool in identity resolution. Components of birth
information are listed in the NVAC core data elements. The information that can be
carried in an HL7 message includes:

| Field | HL7 message Component | Example |

20 Snipped from current Implementation Guide and modified in the date fields and the
RXA 5,15 and 17 fields. The other parts have not been evaluated for accuracy.
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Birth date PID-7 19500512
Birth PID-3 (as one identifier in 12345~ 7Aneed OID
Registration list)
Number
Birth order PID-24 2
Multiple Birth PID-25 Y
Indicator
Birth State PID-11 (as one address in ANAN|ANABDL
list, use address type BDL)
Birth facility PID-23

case, the dose needs to be recorded to support
allow for recall of the client if there is a recall of the
the Completion status in RXA-20. Th
status is set to PA.

tory management and to
. This is accomplished using
al, but the completion

<<example>>

Send Acknowled nse To VXU

Sending an acknowle
sfully received and processed. It can also

rors. When a message is sent, it can indicate when an
choices may include always, only on error or never.

Being able to send ACK allows receiving system managers to inform sending system
managers about the nature of errors received.

Send acknowledgement of success in ACK

Some systems may wish to receive an acknowledgment message, regardless of whether
the receiving system had problems with the message. In that case, there is a relatively
straightforward response.

MSH|*~|&|DCS|MYIIS|MYIIS||20090604||ACKAV04"ACK|9299381|P|2.5.1]| ER<CR>
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MSAJAA|9299381<CR>

In the example above, the system with the code DCS is sending an acknowledgement to
the system with the code MYIIS on June 4, 2009. The message indicates that there were
no errors in processing. DCS only wants an acknowledgement if MYIIS encounters an
error in processing the acknowledgement.

Send Error in ACK

When there are errors, these can either be fatal or non-fatal. Fatal errors indicate that
the message that was sent was not able to be processed. Non-fatal means that the
message that was sent had some type of error, which did not prevest the message from
being processed. Some data may have been lost as a result of ror. In addition, the
error may have been in the processing of the HL7 or violatio ocal business rule.

Acknowledging A Fatal HL7 Processing Error:

There are a number of problems that may cause g an HL7
message that are based on HL7 rules. These include missi uired segments. If a
required field is missing, then the segment is trea ing. If this is a required
segment, then the error becomes fatal.

MSH|*~|&|DCS|MYIIS|MY11S[|20090604||ACK"VO!
MSA|AR|9299381<CR>
ERR||PID"5|101"required field missin

ERR||PID|100"required segme

In the example mes
Since this is a required

PID-5 (patient name) field was missing.
is ignored and therefore is missing.

he ERR segment. A local business rule may lead to rejection
For instance, a local business rule may state that the system

message is rejected. There would be a third ERR segment indicating
that a locally required component was missing. (No example is given, as there is no
local table of errors in this appendix.

Acknowledging A Non-Fatal HL7 Processing Error:

A non-fatal error may occur for a number of reasons. One example would occur when a
non-required component or field is malformed. For instance, Last Update Date is not a
required field. If the message indicated that the last update occurred on February
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31,2009, then that field would be ignored. Since the field is not required, the segment
would not be rejected.

Local business rules should specify what will occur for each type of error. In the case
above, the field could be ignore, it could be accepted and flagged for further follow-up,
the entire message could be rejected or the bad data could be stored in the data base
as.

MSH|"~|&|DCS|MYIIS|MY11S[|20090604||ACKNV04"ACK|9299381|P|2.5.1|||ER
MSA|AR|9299381
ERR||PID*33|207"application internal error*HL70357||

The example above indicates that an error occurred in Pl
not cause the message to be rejected.

ated date). It did

Requesting an immunization history
described above, a complete immuniz he information needed
for evaluating what immunizations ha what ones are needed next.
This query is defined in a Que 7 of the Implementation Guide. The
requesting system sen bination of demographic and identifier
information®'. ideigeplicates the functionality of the

by messaging. As

required implicit identity resolution. That is, the responding
1ed methods to find a person and if exactly one high-confidence
match was f fned an immunization history. If lower confidence matches were
found, it retur t of clients with their identifiers (PID,NK1) for review by a person
on the requesting system. If one of the candidates was selected and returned in a
second VXQ, then the one high-confidence match is returned. The following diagram
illustrates the flow. ( The messages between systems are bolded arrows.)

26




act VXQ acknowledgement J

sending system receiving system
Mote that we
assume well

seek matching client
farmed message,

atch We have

simplified some
/[Nv]
[Yes

actions for
return QCK-no
match 1 "exact”
e match

clarity. We have
[Yes]

not specified
business
processes.

return VxR
]

[No] [Ne]

seledt one client
omrist,, VXX Feturn WK < max
o SEn: [VES] TmoeT
receive QCK Qack return QCkK- too
. maniy matches
-
Receive

Figure 1--VXQ/VXX/VXR processes

The receiving system i arch logic. There are 4 possible outcomes
if the message is sug
1. The search fin idence candidate client to return.

a. Anacknowledgement is returned to the sending system.
4. The message is malformed and no query is processed.
a. An acknowledgement is returned to the sending system.
Step 2 is the step where the implicit identity resolution occurs.

The newer QBP-style query allows identity resolution to be separated from request for
content. This is accomplished using a two-step approach. It mirrors the flow of the VXQ
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when lower confidence candidates are found and returned. One industry standard for
accomplishing this two-step approach is the Patient Demographic Query (profile by IHE).

This Guide allows either exact replication of the VXQ/VXX/VXR approach or a two-step
approach which. The two-step process accomplishes the same goal as the old process,
but separates the request for immunization history and the request for identity
resolution. The two-step approach takes the results of the selection from the identity
resolution and requests the immunization history for the selected person. Note that
this two-step approach also facilitates interaction with a Master Patient index (MPI).

This Guide and Appendix does NOT prescribe the search meth o these should be

described in a local profile or implementation guide.

In addition, this guide does not define the meaning of 5. This needs to be
specified locally.

Using QBP query to replicate VXQ/VXX/VXR

The diagram for the new query is ve
differences are the messages used. In est Immunization History
query (QBPAQ117QBP_Q11)is sent. | turn Candidate List response
is returned (>> need new query profile i . In'place of a VXR, a Return

Immunization History re

agram. The only real
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act request immunization history QBP /

sending system receiving system

Activjtylnitial

create request

send Mo~ | _____ C_I_B_P_(C_Jll‘ ___________ I= receive
request request

includes both HL?
and local business
rules

Mote that this
request could be
initiated by a user

-| parse and validate

query
or an automated
process.
message error pass
I Tad + business
ackno
IN] les

Y

search for client

Mote that the contents
of the RSP will vary,
depending on the
outcome on the
receiving side.

too many found

[» max]
ﬂl.:u 10

In addition, sender's

processing of RSP is
not specified in this

model.

no match
acknowledgement

[1 "exact"]

- RSP
receive end acknowledgement
acknowledgement

RSP(K11)

receive candidate client send candidate client :
history history

receive candidate client RSP{K11) send candidate client >
list ‘ list

[#=1"inexact"
and < max]

create Imm History

create client list

Figure 2--Request Immunization History

1. The process for sending a query requesting an Immunization history begins with
the sending system building the message.

2. The sending system connects to the receiving system and sends the query
message.
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3. The receiving system accepts the message.
4. The receiving system parses the message and validates.

a. Determine if message meets HL7 rules

b. Validate based on local business rules?
5. Seek matching client in receiver data base®

a. No match is found

b. Exactly one match is found.

c. One or more inexact matches and less than maximum plus 1 allowed®*

matches found.

d. More than the maximum allowed matches found.

e. One or more clients are found, but they do not
6. The receiving system responds (see below).

heir records shared.

When a client is does not want his/her data shared an ness rules
need to be applied. For instance, some application t record
does not exist in the system. That is, it would resg

message. The exception to this would be if the iesti vider were the one who

set the protection indicator. In this case, the pers a candidate that is
returned. Another response might be ation notifying the
requesting system that the person e i ords protected.

The sending system must deal with thet : ges. While it is outside the scope
of this implementation guid ical actions. These actions should be

is returned.

reviews and rejects all
= User creates a new query with more or different information
0 Requesting system accepts and stores the list for later review.

22 The process for responding is documented below.

23 Each case will be detailed below. Note that this is an area that should clearly be
documented by each system in a local profile or implementation guide.

24 This maximum may be set by the sending system and may be determined by the
receiving system. The maximum will be the smaller of the two.
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<<example one-step query and responses>>

Using a Two-step process to request an immunization history

The diagrams illustrating this approach share similar flow to the original VXQ/VXX and
VXQ/ VXR messages. That is, the first query replicates a VXQ and VXX response. The
second replicates the VXQ and VXR response.?> These will be illustrated below.

Identity resolution step:

Identity resolution may rely on the services of a Master Patient |
supplier, including the immunization history source. The follo
the use of PDQ to find a client, based on demographic inf
list of candidates (PID and PD1).

or other identity
diagram illustrates
he PDQ returns a

% |t is possible that even with the two-step process, an exact match may not be found
for the record of interest. This is especially true if the source of identity resolution is not
exactly in synch with the source of the immunization history. Local rules should dictate
the response to this situation.
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act request immunization history step One /

sending system receiving system
Activjtylnitial
create request This uses the PDO)
patient
demographic
GUEry.

send >O ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, receive
request = request

includes both HL?
and local business
rules

Mote that this
request could be
initiated by a user

parse and validate

query
or an automated
process.
message error pass
acknowled t business
Mote that the contents [N] les
of the RSP will vary, ¥

depending on the
outcome on the
receiing side.

search for client

In addition, sender's

processing of RSP s
not specified in this

model.

no match
L Tad +
g

acl

o 4<$1‘ifms

send batches of
matches

receive RSP(K22)
end acknowledgement
acknowledgement

[*=1and <
max found]

receive candidate client RSP{K22)
list

send candidate client
list

create client list

Figure 3--Requesting Identity Resolution Using PDQ
In the two-step process, the user selects the candidate of interest and the information

from that selection is used to populate the Request for Immunization History query. If
the responding system participates in the MPI or the initial identity resolution query
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went to this responding system, then it is likely that the Request for Immunization
History query will find an exact match.

Request immunization history based on previous identity resolution

act request immunization history step two /

sending system

ActivjtyInitial

create request using
identifiers returned

by PDQ

send o~
request

Mote that this
request could be
initiated by a user
or an automated
process

Mote that the contents
of the RSP will vary,
depending on the
outcome on the
receiving side.

In addition, sender's

processing of RSP is
not specified in this

maodel.

RSP(K11)

receiving system

Thig uses the
QBP~a1
AQBP_Q11
request
immunization
history guery

receive
request

includes both HL?
and local buginess
rules

--.| parse and validate

query
message error pass
acknowledgement business
) lles
[Y]

search for client

no match
acknowledgement

P

[1 "exact”]

receive
acknowledgement

recelve candidate client

REP(K11}

history

nd acknowledgement

create Imm History

]

send candidate client
history

It is possible that 2 two step query may result in multiple
matches. This is not addressed in this diagram.

Figure 4-Requesting an Immunization History Based on Previous Identity Resolution

<example 2 step query and responses.>>
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Request for Immunization Query Example

Receiving system determines that message has errors

HL7 Message Rule Errors

There are two classes of error related to HL7 message rules. T
These are caused when a required segment is not present or
when some component of the message has an error, but i
errors are reported in the ERR segment of the RSP.

st is a fatal error.
The second occurs
. In either case,

The following examples illustrate how each is re
Fatal HL7 error in Query:

Initiating Query:
Note that only the MSH and QPD se

The QPD does not have data e Last Name field.

No Match Is Found

If no match is found, then the receiving system sends a response that indicates that the
message was accepted and found no data. Note that this might occur if one client was
found, but does not want his/her data shared with a different provider.

34



Seek Client Identifiers from Patient Demographic Supplier (QBP)

A Patient Demographic Supplier may be a Master Person Index or other source of
patient demographic and identification information. While we will focus on an MPI
below, any Patient Demographic Supplier may be substituted.

A Master Person Index is a database that contains demographic a cating
information of registered persons and associates each person w, e identifiers for the
person from each of the participating systems. This allows em to request the
identifier for a person that was assigned by another syste ay be used to

published by the group, Integrating the Healthcare'® se (IHE). That profile will not
be replicated here. However, the process for reque rsonal identifier outlined
below is based on that profile. Regis ining an MPI are not
described below. Those interested sult the IHE profile
documentation. (IHE IT Infrastructure \

The IHE profile defines n ID of interest. One query requests an
id based on the demog ion ingluded in the query (PDQ). When a match is
found, it returns the

ization record. The record seeker uses a Patient Demographic
rson Index (MPI), requesting the identifiers for the person of

d seeker system uses this information to create a request for

immunization hist RIH), which it sends to the record source. The record source uses
this information to find the immunization history for the person of interest.
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sd PDQ sequence diagram)

MPI Record seeker Record source
MPI Record record
seeker source

PDQ-QBP(demograhic i
data)

PDQ-RSP(PID,
PD1) m

RIH-QBP(id, name,
address, gender._ )™

RIH-RSP(VXU
like)

pation may need to be

rest. In addition, the PDQ
t of interest would then be
ry requesting an
rce system would need
erson id in the record source

evaluated to determine that it represents the person
may return a list of clients that must be reviewed. The
selected and that client’s informatio
immunization history. To be assured
to have registered the person in the M
would be available in the MPI.
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