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Foreword

25  This is a supplement to the IHE Laboratory Technical Framework V4.0. Each supplement
undergoes a process of public comment and trial implementation before being incorporated into
the volumes of the Technical Frameworks.

This supplement is published for Trial Implementation on October 2, 2012 and may be available
for testing at subsequent IHE Connectathons. The supplement may be amended based on the

30  results of testing. Following successful testing it will be incorporated into the Laboratory
Technical Framework. Comments are invited and may be submitted at
http://www.ihe.net/laboratory/laboratorycomments.cfm.

This supplement describes changes to the existing technical framework documents and where
indicated amends text by addition (bold underline) or removal (beld-strikethreugh), as well as

35  addition of large new sections introduced by editor’s instructions to “add new text” or similar,
which for readability are not bolded or underlined.

“Boxed” instructions like the sample below indicate to the Volume Editor how to integrate the
relevant section(s) into the relevant Technical Framework volume:

40 | Replace Section X.X by the following:

General information about IHE can be found at: www.ihe.net

Information about the IHE Laboratory domain can be found at:
http://www.ihe.net/Domains/index.cfm

45  Information about the structure of IHE Technical Frameworks and Supplements can be found at:
http://www.ihe.net/About/process.cfim and http://www.ihe.net/profiles/index.cfm

The current version of the IHE Technical Framework can be found at:
http://www.ihe.net/Technical Framework/index.cfim
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Introduction

Profile Abstract

Laboratories and their vendors spend a great deal of time and money connecting analyzers and
IT systems to one another. This is a worldwide challenge that results from inconsistency in the
way that data exchange standards are applied in most modern laboratory equipment.

The purpose of the new LAW profile is to improve interoperability between [VD testing systems
and health informatics systems by reducing complexity and variability in the exchange of
information related to patient and QC test orders and to the result thereof. The exchange of any
other information is currently out of scope but could be considered in further revisions.

Summary of changes brought to LAB TF by this profile

The integration of this supplement shall bring the following changes to the LAB TF:

Volume 1:
e 1.7 Scope of changes introduced in the current year

1.11 Glossary: New terms

e Add anew chapter describing LAW profile

e Update LDA profile, by deprecating the Analyzer Actor and the transactions used by it.
e Appendix A: revise actors descriptions as needed

e Appendix B: revise transactions descriptions as needed

e Volume 2:

e 1.6 Scope of changes introduced in the current year

e Add new chapters for the transactions of the LAW profile

e Remove the AWOS related stuff from the LDA transactions

Open Issues
LAW-15: Support for GB18030-2005 as a Character. Determine if GB18030-2005 needs to
be supported as a character set due to Chinese regulations.

LAW-18: Using UCUM in W.1A.4, OBX-6, and SAC-25. Guidance needs to be provided for
using UCUM for the contents of OBX-6 and SAC-25. Additional information in section W.1A.4
could be beneficial.

Rev. 1.2 -2012-10-02 Copyright © 2012: IHE International, Inc.
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LAW-22: Confirm Definition of SID-1.1 is acceptable. SID-1.1 is further decomposed into
additional subcomponents so that it contains information similar to INV-1 and INV-3. Need to
confirm this is acceptable as it extends the HL7 2.5.1 standard.

LAW-28: Format the Supplement Based on the Latest IHE Templates. Update content to
match latest template for profile supplements.

Closed Issues

LAWS-01: Patient Specimens pooling in the analytical workflow. The scope of the Laboratory
TF is extended to support the use cases whereby samples from multiple patients are pooled into a
single specimen. This use case happens for instance with some bio molecular diagnostic analysis.
The only profile impacted by this use case is the LAW profile, in case the Analyzer Manager
Actor manages the pooling of patient samples, and the analyzer has to be informed that the
specimen is pooled. The specificity is that the ordering and results messages in this use case are
not related to any patient, since the specimen tested is not related to a single patient. The
analyzer has to be informed of the number of patients pooled in the specimen since this
influences the testing (dilution of a positive sample in a pool of negative ones). This use case is
described in both Volume 1 and 2 of the profile.

LAW-02: Enhanced acknowledgement versus original acknowledgement. For compatibility
with implementations relying on LAB profiles, as well as with IT Infrastructure leveraged by the
LAB profiles, the IHE LAB TF will stick to its original acknowledgement mode for most of its
transactions. However, the enhanced acknowledgement mode shall be required in the new
"Laboratory Analytical Workflow" profile. This mode will be operated as follows: The sending
application shall populate field MSH-15 with value "ER" and field MSH-16 with value "AL",
thus instructing the receiving application to send an "accept acknowledgement" only in case of
error at this level (e.g., communication error, unavailability of the safe storage in to which the
message cannot be saved) and to send an applicative acknowledgement in all other cases. Thus
there shall be always one and only one acknowledgement message coming back to the sending
application.

LAW-03: Broadcast mode versus Query mode for transmission of an AWOS to an
Analyzer. Broadcast mode puts a storage burden on the Analyzers, as they must persist more
WOSs than will actually be run on the analyzer. Additional communication between Analyzers
and the Analyzer Manager is also required due to the transmission of the orders to all potential
instruments and the follow up cancel message, or update message.

Rev. 1.2 -2012-10-02 Copyright © 2012: IHE International, Inc.
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Query mode puts a processing and communication burden on the Analyzer Manager and
Analyzers. Once the specimen is presented to the Analyzer, the query must be communicated to
the Analyzer Manager and query response must be received in a timely manner. The assumption
is that the Analyzer is ready to process the specimen and Analyzer throughput will be impacted
by delays in the query response.

Based on an analysis of the two modes, it is recommended that Query Mode be mandatory, and
Broadcast Mode left optional.

Query Mode was selected as a mandatory AWOS transmit mode for the following reasons:

e It is supported by most recent generation analyzers and is commonly used.

e It supports the Client-Server paradigm where the analyzer (client) makes a request of the
server (Analyzer Manager) for information.

e It reduces the messaging overhead by eliminating unnecessary messages. A message
transaction is initiated only when a sample is presented to an analyzer.

e It minimizes the messaging and storage impacts on the analyzer by eliminating the
transmission of work order steps and cancellation of work order steps for tests that will not
be performed by the analyzer, as well as the forwarding of updates (like patient identity
correction or clinical information correction) on AWOS formerly transmitted to the
Analyzer.

LAWS-04: Selection of the baseline standard, HL7. HL7 version 3 has been put aside mainly
for complexity and lack of adoption. The orientation will be a compromise between two goals:
e Use the state-of-the art version 2 available at time of profile release (e.g., 2.7).

e Market readiness: Use a version that the vendors are ready to implement (e.g., 2.5.1).

The consensus of the messaging team was to use v2.5.1 for the following reasons:
e The use of versions after v2.5.1 might be considered an obstacle to adoption

e The team's experience indicates that v2.5.1 contains the core elements necessary to support
the Volume I use cases

LAW-05: “Sequential” versus “Overlapping” queries for AWOS on a specimen. Two
messaging approaches have been identified that support an Analyzer query for pending AWOS
on a specimen.

e Sequential query: The analyzer sends a query for a specimen and waits for the applicative
response before sending another query for another specimen.

e Overlapping query: The analyzer does not have to wait for the response of the prior query
before sending the next one.
In both approaches, the response from the Analyzer Manager comes in two messages. The first

one simply acknowledges the query and notifies the intent to treat it but does not contain any
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operational data. Then the effective search for existing AWOS is performed and the output is the
operational response to the query, as an OML"033 message. The two pending issues are:
e What pair of messages to be used for the query and acknowledgement (QBP/RSP or

SSU/ACK), in one or the other approach or in both? The QBP/RSP message will be used for
the query, since this is a query for an AWOS and not a specimen status update.

e What field is to be used to notify “no pending AWOS for this specimen” in the operational
response message? The decision is to use ORC-1 with a value of DC, and no observation
request segment group is provided.

LAW-06: Time of uniqueness of the AWOS identifier. The profile states (section X.2, second
to last paragraph) that the Analyzer Manager must guarantee uniqueness of the AWOS ID. One
possible method suggested is unique over a reasonable period of time-frame to be established by
the Analyzer Manager vendor. This takes into account market-readiness and the objectives of
this profile in terms of reducing the daily cost of device interfaces.

LAW-07: Use of Cancel/New rather than Update in X.2 Use Cases. The LAW profile use
cases should reflect that in order to update an AWOS, the AWOS must be cancelled and a new
AWOS transmitted. An update of an existing AWOS is not supported. Modifications were made
to X.2.1.a AWOS broadcast by the Analyzer Manager before specimen arrival, X.2.2 AWOS
Query by the Analyzer at specimen arrival, and X.2.3 AWOS created at the Analyzer to reflect
this approach.

LAWS-08: Correct Use Case Titles in Figure 5-1. The use case titles in the figure need to be
corrected. For example, X.2.3 is “AWOS Created at the Analyzer”. A new diagram was created
that corrected the use case names and also provided an improved organization of the use case
execution. The figure was designation was also changed to Figure X.2.7-1.

LAW-09: Update Figure X.6.2-1, X.6.3-1, X.6.6-1. The title if LAB-28 was changed to
“Broadcast AWOS” in all X.6.x figures.

LAW-10: Correct Process Flow X.6.1 and Figure X.6.1. The process flow and diagram were
updated to reflect the use the two-part message exchange (LAB-27 followed by LAB-28) for a

query.

LAW-11: Correct Process Flow X.6.3 and Figure X.6.3-1. The process flow and diagram were
updated to reflect the use of a Cancel followed by a New Order for an AWOS update.
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LAW-12: Correct Process Flow Figure X.6.7-1 associated with Process Flow X.6.7. The
diagram was corrected to use a LAB-27 followed by a LAB-28 for the query exchange. The
process flow was updated.

LAW-13: Update Element Tables to be consistent across all Segments. The tables were
updated to provide more consistency.

LAW-14: Define Value(s) for MSH-3. The profiles specifies only MSH 3.1 is required and it is
a vendor specific value of type IS, which supports a user-defined table of legal string values.

LAW-16: Define Value(s) for MSH-21. Section W.3.4 describes that MSH-21 is populated by
using MSH-21.1 and MSH-21.2 in the form “<domain>-<transaction number>"IHE”. For
example, “LAB-27"IHE” is used when the message represents LAB-27. All other components
are removed from the element table.

LAW-17: Provide Guidance on use of OBR-29. Only the first field of EIP.1 will be populated
with a Parent AWOS-IS.

LAW-19: Define Flags for OBX-8. A required set of flags that an Analyzer Manager should
support is defined. In addition, it was noted that an Analyzer may extend the table with
additional flags.

LAW-20: Check Completeness of Table 0085 used for OBX-11. Additional value for rerun or
corrected result was added: “C — Record coming over is a correction and thus replaces a final
result”.

LAW-21: Provide Guidance on Supported Values for PID-10. The only guidance provided is
that a user-defined table (HL7 User-defined Table 0005 - Race in the HL7 specification) should
be used.

LAW-23: Confirm sub-component usage of SPM-2, SPM-3. Only SPM-2.1 and SPM-3.1 are
specified to be populated. The sub-component Entity Identifier is required. Sub-components
Namespace ID, Universal ID, and Universal ID Type are conditional. Either Namespace ID or
both Universal ID and Universal ID Type are required.

LAW-24: Provide Additional Guidance on use of SPM-4. The use of HL7 table 0487 —
Specimen Type is mandated, and the Analyzer can identify extensions to the table as well as a
subset of specimen types that are supported.

10
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LAW-25: Update Diagram in Q.2, Q.4, R.2, R.4. The diagrams, along with Y.2 and Y.4 were
updated to use the Analyzer Manager and Analyzer actors.

370  LAW-26: Update Diagram in R.4. The Order Modify exchange was removed.
LAW-27: Confirm W.1A.1, SPM-2, SPM-3, SAC-3, SAC-4 meet intent of CP 171. The

message details, field definition, and field usage content related to container/specimen
identification are consistent with CP 171.

11
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375 Volume 1 - Integration Profiles
1.7 History of Annual Changes

| Add the following bullet to the list in section 1.7

e Added the LAW Profile which supports the workflow of IVD test work order steps and the
results thereof between IVD analyzers and the systems driving their work (LIS or LAS). This
380 workflow has been removed from the LDA profile, which keeps only the workflow between
automation managers and pre or post-processors.

1.11 Glossary

| Add the following terms to the Glossary in section 1.11

385

IVD: In vitro diagnostic. This abbreviation is related to the processing of tests on in vitro
specimens. A laboratory device (see term “LD”) is usually an IVD device, and performs work
order steps (see term “WOS”).

LAW: Laboratory Analytical Workflow integration profile
390  Panel: Synonym for Battery (see this term)

Correct the following terms in the Glossary in section 1.11

AWOS Analytical Work Order Step: A WOS in_ the LAW profile, representing a test or panel
395  to be performed on a specimen by an AnalyzerinDA integration-profile; producing
observations.

LD A laboratory device: A Pre/Post processor in the LDA profile. An Analyzer in the LAW
profile.

Work Order Step: A battery or test requested by the Order Filler Actor to the Automation
400  Manager Actor

WOS: A Work Order Step (WOS) is an atomic operation on one specimen contributing to a
Work Order on that specimen. The WOS is a SWOS created by the Automation Manager in the
LDA profile, and an AWOS created by the Analyzer Manager in the LAW profile. In both cases
the WOS is identified, bound to the specimen, and assigned to a Laboratory Device (LD).

405

12
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2 Scope of the Laboratory Technical Framework

| Scope of LAB TF is unchanged by this new profile.

3.1 Laboratory Profiles Synopsys of Usages and Dependencies
410

| Replace existing section 3.1 by the following section

The synopsis below shows the integration profiles from the Laboratory Technical Framework
with their usage across the organizations. The XD-LAB profile is a content profile specifying the
415  template for electronic laboratory reports.

profiles Blood Care providers
security specimen (care settings, ! Management ! Automation i
collection ambulatory providers) 0 i i '
ATNA rooms =
LCSD: sharing lab tests code set
- :
i LTW: Tests performed in hospital lab
patient —
administration '
L LPOCT: point of care testing
PAM — ¥
ol |aboratory
i automation
il ILW: ;
document il lab to lab >
sharing | workflow laboratory

XDS analytical

XD
XDR

XD-LAB: CDA Lab report i workflow

!I

Figure 3.1-1: Laboratory Profiles Usages and Dependencies

3.2 Content Profiles for a regional healthcare community

420 | Empty the existing section 3.2

13
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This section is left empty in the current release of this volume.

3.3 Dependencies among Integration Profiles

Add the line of dependencies of the LAW profile into Table 3.3-1, below the LDA line. Both
profiles are standalone, and can be implemented independently of any other profile.

Suppress note (1) below the table.

Integration Depends on Dependency Type Purpose
Profile
Laboratory Device LTW The system implementing the AM The AM Actor is breaking Work
Automation (LDA) none Actor in LDA profile shall also Orders received in LTW profile

implement AM in LTW profile. (1) into Work Order Steps for
processing in LDA profile.

Laboratory none
Analytical
Workflow (LAW)

Note (1): There is no difference of capabilities for the AM actor between LTW profile and the former set of deprecated
profiles LSWF and LIR.

3.4 Integration Profiles Overview

435 | Update the 3.4.2 sub-section suppressing the word “analyzer”, as follows

440

3.4.2 Laboratory Device Automation (LDA)

The Laboratory Device Automation (LDA) integration profile describes the workflow between
the Automation Manager and a set of non-analytical laboratory equipment (pre-analytical
devices, anabyzers;-post-analytical devices) involved in the testing process.

Add the 3.4.10 sub-section as follows (note that 3.4.9 is already booked by the ILW supplement) |

3.4.10 Laboratory Analytical Workflow (LAW)

The Laboratory Analytical Workflow (LAW) integration profile supports the analytical
workflow of IVD test work order steps and their results between IVD analyzers and the systems
driving their work (LIS or LAS).

14
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445  3.5.2 Usage of HL7 Standards in Laboratory Technical Framework

Complement Table 3.5.2-1 by adding a line for LAW, as follows.

Table 3.5.2-1: Versions of standard in use in the LAB TF profiles

LAB TF profile HL7 CLSI
LTW — Laboratory Testing Workflow 25&25.1
LDA — Laboratory Device Automation 25&25.1
LBL — Laboratory Barcode Labeling 25&25.1
LPOCT - Laboratory Point Of Care Testing 2.5 POCTI-A
LCSD — Laboratory Code Set Distribution 25&25.1
XD-LAB — Sharing Laboratory Reports CDA 12 in HL7 v3
normative edition
LAW - Laboratory Analytical Workflow 251
(pre-adopted elements
from 2.7 & 2.9)
450
3.5.3 Relationships between units of work in the LAB-TF
| Update section 3.5.3.4 (WOS), to reflect more precise requirements
3.5.3.4 Work Order Step (WOS, AWOS, SWOS)
| Content of this section replaced by this one:
455

A Work Order Step (WOS) is an atomic operation requested on one specimen, contributing to a
Work Order on that specimen. The WOS is created by the Automation Manager in the LDA
profile, and by the Analyzer Manager in the LAW profile. In both cases the WOS is identified,
bound to the specimen, and assigned to a Laboratory Device (LD). Messages related to that

460  WOS contain the WOS identifier and properties, as well as the specimen identification (by id
and/or by position) and properties. Among the WOS properties, the WOS code represents the
type of atomic operation expected. This code can be omitted if this operation is unambiguously
implicit for the LD.

15
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e The WOS is a SWOS in the LDA profile. It is assigned a unique SWOS identifier by the
465 Automation Manager, which must be memorized by the Pre/Post-processor and included in
all messages related to that SWOS.

e The WOS is an AWOS in the LAW profile. It is assigned a unique AWOS identifier by the
Analyzer Manager, which must be memorized by the Analyzer and included in all messages
related to that AWOS. The AWOS represents an IVD test or panel. The Analyzer is expected

470 to produce the observations corresponding to that test or panel performed on the specimen.
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5 Laboratory Device Automation (LDA)

This chapter does not talk about the LAW profile! New readers to IHE LAB TF can skip it.

This chapter describes the removal of the analytical workflow from LDA profile, which will be
restricted from now on, to the workflow of non-analytical laboratory devices (decapper, robotic
transportation, diluter, refrigerated storage...). The analytical workflow will be taken care of
solely by the LAW profile described further in section X of this supplement.

Remove from this chapter 5, all texts, shapes on figures, and other artifacts referring to the
Analyzer Actor, the analytical process, AWOS, testing, tests, panels, QC testing. From now on,
all these concepts are removed from LDA and transferred to the LAW profile. The sections
updated are: 5.1 Scope, 5.2 Use cases, 5.6 Process Flow

5.1 Scope

| Section 5.1 updated as follows:

The LDA Integration Profile supports the workflow for the automated technical section of the
clinical laboratory:

The Laboratory Device Automation Integration Profile covers the workflow between an
Automation Manager application (e.g., a LAS or a LIS) and a set of automated Laboratory
Devices (LD) to process a-Werk-Ordersperform-the-tests-on-the related-specimens-and
retrieve-theirresults various automated steps on the specimen related to a Work Order.
This processing includes the pre-analytical process of the specimen (sorting, centrifugation,
aliquoting, transportation, decapping)-the-analytical proecess-itseH-Grun-ef-the-ordered-tests-on
the-speeimen) and the post-analytical process (recapping, transportation, rerun, dilution,
storage and retrieval).

The analvtical process (testing on the analyzer and reporting back the observations) is out
of the scope of the LDA profile and transferred to the LAW profile.

This LDA profile strictly addresses the workflow between Automation Managers and Laboratory

Devices (LD) operated by the chmcal laboratory staff Dewees—epe%ated—byﬂ*e—&meal—waiﬁd

The Automation Manager receives a Work Order from the Order Filler, splits it into a sequence
of one or more Work Order Steps (WOS), each of which is entrusted to an automated device
implementing an actor (Pre/Post-processors-Analyzer).

A WOS is operating on one single specimen.

This profile covers various situations such as: Work Order Step downloaded before specimen
arrival, Work Order Step obtained by query after specimen recognition on the device, Work
Order Step manually entered on the automated device.

17
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Except for the robotic transportation of the specimen, this profile does not address the handling
of an automated device through an electromechanical interface. It only carries the Work Order
Steps related information, and the status of these Work Order Steps;-and-theresults-obtained.

Among the sequence of WOS issued from a Work Order, the particular WOS that instructs the
Analyzer to perform the tests is called the Analytical Work Order Step (AWOS). The other WOS
of the sequence operating on the specimen do not produce observations and are called Specimen
Work Order Steps (SWOS). The LDA profile deals only with SWOS. AWOS are dealt with
by the LAW profile.

The transactions carrying the AWOS instruct the analyzer to perform a list of tests on a particular
specimen. It does not say how to perform them: The electromechanical handling of an analyzer is
out of scope of this profile.

The specimen may arrive on an automated device before or after the WOS referring to it has
been delivered. In both cases, the specimen and the WOS (instruction) must be both present on
the device in order for the step to be performed.

This LDA profile also addresses the testing of QC specimen on an Analyzer, and the upload of
QC results from the Analyzer to the AM. An Analyzer can fulfill both patient specimen AWOS
and QC specimen AWOS. The LTW profile supports the upload of QC results from the AM to
the Order Filler. Thus the combination of both profiles enables the centralization of QC results of
all the Analyzers of the clinical laboratory, on the Laboratory Information System.

In some situations, the recognition of the specimen (by its ID or position) or the WOS content
can be entered manually on the LD user interface.

The primary specimen ID may be provided by one of OP, OF or LIP actors. In case a SWOS
instructs an aliquoter to prepare aliquot specimen, a new ID coded on a new barcode label will be
required for each aliquot produced. These IDs and labels may be provided by the Automation
Manager or by the aliquoter or by a third party. The organizational details of the labeling process
are out of the scope of this profile, which only recommends that barcode labels be readable (e.g.,
format and length of the barcode, label format) by all the LD that will perform a WOS on this
specimen.

The profile includes the LD’s ability to accept or reject a WOS, with the notice of specimen
arrival to the Automation Manager. H-alse-ineludes-the-ability-ef-an-Analyzer-to-meodify-the

Observation results tracking implies the ability of each actor (Analyzer, Automation Manager)
to store the raw results, before refining, converting or interpreting them This safe storage is not
described in this profile.

5.2 Use cases

Update the text of section 5.2 before 5.2.1, as follows
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All the use cases for patient specimen testing defined in this section start with a Work Order sent
by the Order Filler to the Automation Manager. The Automation Manager splits this Work Order
into a sequence of Work Order Steps, and schedules each step on a LD (aliquoter, robotic
conveyer, analyzer...) according to the organization of the laboratory automation.

Each WOS contains all infermatien data required by the target device to perform it: container
identification, specimen information, target ID, operation to perform, scheduled time...)

The Analytical Work Order Step (AWOS) also contains the list of clinical tests to perform, the
patient identification, admission and clinical information, the order information...The specimen
information may include the ID, position, specimen type, volume, date and time of collection, ID
of collector, specimen pre-analytical status (e.g., “centrifuged”, “decapped”...).

For some Analyzers which perform single test (e.g., HbAlc), or a constant panel (Blood culture,
Blood cells count...), the AWOS need not mention the tests to be performed.

By definition, a Work Order Step is related to a single specimen. The specimen (primary or
aliquot) is usually identified with a unique ID printed on a barcode label stuck to the specimen
container.

The laboratory technical staff supervises the various WOS using the Automation Manager and
operating all necessary LDs. The technical staff perform the technical validation of the results on
the Automation Manager, which then, sends these results back to the Order Filler.

Should a specimen be damaged or lost, the Automation Manager will suspend or cancel its Work
Order until the replacement specimen arrives. This section also provides two use cases for QC
testing.

5.2.1 WOS downloaded on the LD before specimen arrival

| Update the final part of the scenario as follows:

Final part of the scenario:
r) The LD performs the WOS on that specimen.

s) The LD notifies the Automation Manager, with the status of the performed step. In case
of an AWOS on an Analyzer, this notification message contains the results and status of
the performed clinical tests.

Append the following figure at the end of section 5.2.1:
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Automation Pre/Post-
Manager processor
Work Order .
received
::riﬁr:romef LAB-21-WOS download

SWOs
: i completed
Ij LAB-26 — SWOS Status Change (SWOS completed)

Figure 5.2.1-1: Process Flow for WOS downloaded before specimen arrival

575  5.2.2 Query for the WOS at specimen arrival on the LD

| Append the following figure at the end of section 5.2.2:
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Automation Pre/Post-
Manager processor
Work Order :
received
from Order
Filler
Specimen
i _recognized

’ LAB-22 — WOS query
D LAB-22 — WOS response

> swos

\ completed
LAB-26 — SWOS Status Change (SWOS completed) I:!
Figure 5.2.2-1: Process Flow for WOS queried at specimen arrival on the LD

580 5.2.4 Rerun on the Analyzer

Remove completely the content of this section 5.2.4, including the content of subsections 5.2.4.1
through 5.2.4.3, leaving the section blank, as follows:

This section is intentionally left blank.

585

5.2.5 Summary of use cases on patient specimen WOS

| Replace figure 5.2.5-1 by the following one:
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Initial Part: Middle Part: Final Part:
Scheduling Pre-process, analyze Post-processing

Use Case 5.2.1
WOS downloaded
Automation before specimen arrival
Manager ; |
receives a Work | = | E WOS
Order from | gieérciﬁz \5N2028 when § processed and
Order Fillerand | J eci¥nen arives ; » status reported
splits it into a | SP | back to AM
sequence of 5
WOS . | Use Case 5.2.3
. |WOS manually input
onlLD

End of WOS

Figure 5.2.5-1: LDA use cases on patient specimen WOS

5.2.6 QC performed on an Analyzer

Remove completely the content of this section 5.2.6, including the content of subsections 5.2.6.1
through 5.2.6.3, leaving the section blank, as follows:

This section is intentionally left blank.

5.4 Actors/Transactions

5.4 Actors/Transactions rewritten by removing the Analyzer Actor and related transactions as
below:
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Automation Manager

Query for WOS SWOS status
WOS download change
N [LAB-22] ¥ [LAB-21] N [LAB-26]

Pre/Post-processor

Figure 5.4-1: Laboratory Device Automation Actor Diagram

Table 5.4-1 lists the transactions for each actor involved in the LDA Profile. To claim support of
this Integration Profile, an implementation of an actor must perform the required transactions
(labeled “R”). Transactions labeled “O” are optional and define the profile options explained in
section 5.5 below.

Table 5.4-1: LDA Integration Profile - Actors and Transactions

Actors Transactions Optionality Section in
Vol. 2
Automation Manager LAB-21 : WOS Download R LAB TF-2: 9
LAB-22 : WOS Query R LAB TF-2:10
LAB-26 : SWOS Status Change R LAB TF-2:12
Pre/Post-processor LAB-21 : WOS Download (0] LAB TF-2: 9
LAB-22 : WOS Query (6] LAB TF-2:10
LAB-26 : SWOS Status Change R LAB TF-2:12

5.5 LDA Integration Profile Options

5.5 Actors/Transactions rewritten by removing the Analyzer Actor and related transactions as
below:
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615  Options which may be selected for this Integration Profile are listed in table 5.5-1 along with the
Actors to which they apply:

Table 5.5-1: Laboratory Device Automation - Actors and Options
Actor Options Vol & Section

Automation Manager None

Pre/Post-processor (1) Query mode WOS
Download mode WOS

620  Query mode WOS: A Pre/Post-processor implementing this option must support transaction
LAB-22.

Download mode WOS: A Pre/Post-processor implementing this option must support transaction
LAB-21.

625 Note 1: To claim for the LDA Integration Profile conformance, a product implementing a Pre/Post-processor Actor must
support at least one of the two transactions LAB-21 and LAB-22, together with the mandatory transaction LAB-26.

5.6 Process Flow

| Remove completely section 5.6

630
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X Laboratory Analytical Workflow (LAW)

X.1 Scope

The LAW Integration Profile supports the analytical workflow between analyzers of the clinical
laboratory and the systems managing their work.

This LAW Profile covers the workflow of “Analytical Work Order Steps” (AWOS) between an
Analyzer Manager application (e.g., a LAS or a LIS) and an Analyzer (an IVD device). This
workflow handles the processing of IVD tests by the Analyzer, on specimen materials. Both
patient and quality control (QC) specimens are in scope.

All specialties of clinical laboratories (including blood bank testing) are in scope.

Tests performed on the point of care by the ward staff or the patient are out of scope of this
profile, and addressed by the LPOCT profile instead.

An AWOS is an analytical service to be performed by an analyzer on a specimen. The AWOS is
ordered by means of a code representing this analytical service. The code may represent an
elementary test (e.g., “measure the glucose level of the specimen”) or a panel of several
elementary tests. In all cases the analytical service is expected to produce observations on the
specimen that will be reported back by the Analyzer. The AWOS does not say how to perform
the analytical service. The electromechanical handling of an analyzer is out of scope of this
profile.

Some analyzers, such as those that perform a fixed test menu on all samples, only support the
transfer of the test result. Other analyzers support both an AWOS transfer and a result transfer, or
bi-directional communication. This profile covers bi-directional analyzers receiving their AWOS
both in push mode (unsolicited work order steps) and in pull mode (query for one specimen, and
query all). The profile also supports an AWOS manually entered at the analyzer, as well as an
analyzer automatically performing a test without the need for an AWOS transfer. For bi-
directional analyzers, the default behavior of the analyzer must be to operate in a query (pull)
mode. Because an Analyzer Manager will communicate with a variety of analyzers, an Analyzer
Manager must support bi-directional communication. An Analyzer Manager must also assume
that all analyzers operate in query mode, unless configured otherwise.

The results of the tests are sent to the Analyzer Manager in push mode (automatically and/or
triggered by a manual operation from the technician operating the analyzer).

The specimen may arrive on an analyzer before or after the AWOS referring to it has been
delivered.

This LAW profile also addresses the testing of QC specimen on an Analyzer and the sending of
QC results from the Analyzer to the Analyzer Manager.

Both the specimen and the AWOS must be present on the Analyzer for the AWOS to be
performed.
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The profile includes the Analyzer’s ability to accept or reject an AWOS, with the notice of
specimen arrival to the Analyzer Manager. It also includes the ability of an Analyzer to modify
the content of an AWOS. For example, automatically adding a new reflex test to the panel or
single test originally requested by the AWOS, given the preliminary results obtained.

An AWOS is bound to a single specimen unambiguously identified through a specimen
container ID and/or a geographic position (carrier, tray, plate ...) on the analyzer. The specimen
container ID is a mandatory datum of the transactions dealing with the AWOS. Moreover, the
specimen container ID is usually visible on the specimen container (e.g., as a bar-coded label
sticker), so as to be read and recognized by the analyzer. More than one AWOS may be bound to
the same specimen.

In addition to the specimen identification, the AWOS usually carries a number of specimen
properties (e.g., specimen type, target site, specimen role (patient / QC), specimen pooled or not,
dilution factor, time of specimen collection, collector...).

Observation result tracking implies the ability of each actor (Analyzer, Analyzer Manager) to
store the raw results, before refining, converting or interpreting them. This safe storage is not
described in this profile.

Analyzers have different capabilities related to performing tests. All Analyzers produce a test
result, and therefore require a basic set of information that can be used to perform the proper test
on the proper sample. Basic information required to produce the result will be mandatory. In
addition, an Analyzer may provide the capability to perform a clinical evaluation of the test
result. This might be accomplished automatically through the use of a rule engine, or the
Analyzer might provide the capability for a user to manually evaluate the results through the user
interface. In order to do so, the analyzer must receive additional, or enhanced, information from
the Analyzer Manager. All enhanced information used to perform additional result evaluations
will be considered optional.

X.2 Use Cases

Use cases related to patient and QC specimen testing defined in this section primarily cover
Work Orders received by the Analyzer Manager. The Analyzer Manager splits this Work Order
into a list of Analytical Work Order Steps (AWOS), and schedules each AWOS on an Analyzer
according to the organization of the laboratory equipment. If possible, the Analyzer will produce
a technically validated result and report that value to the Analyzer Manager. Optionally, the
Analyzer may provide the ability to perform a clinical evaluation of the result based on enhanced
information provided by the Analyzer Manager in the AWOS.

It is assumed that an Analyzer is configured to operate in either “query” (expected default) or
“broadcast” mode when supporting bi-directional communication. In a “query” mode, an
Analyzer queries for a list of AWOS by following use cases X.2.2 AWOS Query by the Analyzer
at specimen arrival or X.2.1.2 AWOS query by the Analyzer for ALL specimens before specimen
arrival for normal processing. In a “broadcast” mode, the Analyzer Manager automatically
broadcasts the list of AWOS to the Analyzers by following use case X.2.1.1 AWOS broadcast by
the Analyzer Manager before specimen arrival for normal processing. This profile does not
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consider a mixed configuration of “query” and “broadcast” to be a valid mode for an Analyzer,
as this greatly complicates the use cases. In addition, this profile also assumes that either
Analyzers query for a given AWOS or a given AWOS is broadcast to the Analyzers. This profile
considers a mix of Analyzers in “query” mode and Analyzers in “broadcast” mode that can
perform the same AWOS to be out of scope, as once again it greatly complicates the use cases.

Each AWOS contains all data needed by the target device (Analyzer Actor) to perform it:
specimen container identification, specimen properties, coded analytical service (test or panel) to
perform ...

The specimen properties may include the ID, position, specimen type, volume, date and time of
collection, ID of collector, specimen pre-analytical status (e.g., “centrifuged”, “decapped”...).

In case the specimen is related to a patient, the AWOS may contain patient identification and
other patient administrative or clinical data relevant for the process.

In case the specimen is related to an Order Group (see this term in the glossary section 1.11 and
in section 3.5.3) placed to the laboratory for this patient, the AWOS may contain the Order
Group identification and some of its properties (e.g., ordering physician, date time when this
order group was placed to the laboratory).

For some Analyzers that perform a single test (e.g., HbAlc) or a constant panel (Blood culture,
Blood cells count...), the AWOS does not necessarily carry the code representing the test or
panel to be performed.

By definition, an AWOS is related to a single specimen (this specimen can be a mixture of
several patient specimen, see X.2.9). The specimen (primary or aliquot) is usually identified with
a unique specimen container ID printed on a barcode label stuck to the specimen container.

The laboratory technical staff supervises the various AWOS using the Analyzer Manager and
operating all necessary Analyzers. The technical staff performs the technical validation of the
results on the Analyzer or on the Analyzer Manager, which then sends these results back
upstream. When enhanced data has been provided, this validation may include clinical evaluation
of the results.

Should a specimen be damaged or lost, the Analyzer Manager will suspend or cancel its
Analytical Work Order until the replacement specimen arrives.

An AWOS could be identified by a set of attributes (e.g., Specimen, Container, Patient).
However some of these could be missing (e.g. patient) or could be reused (e.g. container), so the
Analyzer Manager is responsible to assign a unique identifier (called AWOS ID) to each AWOS
to allow the Analyzer to unambiguously report test results associated with the AWOS
independent of the nature of the patient, specimen, container, or test ordered information. The
assignment of an AWOS ID requires the Analyzer to memorize the ID and use it when reporting
test results to the Analyzer Manager. It is the responsibility of the Analyzer Manager to
guarantee (e.g., use of unique IDs or establishing a reasonable period of time for the reuse of IDs
that prevents incorrect identification of an AWOS) that the assignment of AWOS IDs can be
used to uniquely identify each AWOS.
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The results, or AWOS status change notifications, sent by the Analyzer generally include a
number of properties attached to them (value, unit, comment, alarm, time of run, status ...). The
notification shall contain the AWOS ID unless it is unknown (see use case X.2.3).

X.2.1 AWOS transfer to the Analyzer before specimen arrival

In this use case the Analyzer Manager sends to the Analyzers the scheduled list of AWOS prior
to the specimen arriving at the Analyzer. The delivery to the Analyzer, solicited or unsolicited,
will be described in the following two sub-cases.

Since the work list is transmitted before the specimen is present on the Analyzer, in some cases it
may not be known which device will receive the specimen. Laboratories may have multiple
Analyzers with similar analytical capabilities for fault tolerance redundancy or to keep up with
the workload. When an AWOS is scheduled on more than one analyzer, upon notification of
AWOS completion by one of the Analyzers who transmits back the results, the Analyzer
Manager shall cancel the other redundant AWOS awaiting execution on the other Analyzers.

X.2.1.1 AWOS broadcast by the Analyzer Manager before specimen arrival

This use case defines the expected behavior when the Analyzer Manager sends an AWOS to one
or more Analyzers configured for broadcast mode.

Initial part of the scenario:

a. The Analyzer Manager creates and sends the scheduled list of AWOS to the Analyzer(s).
Multiple AWOS may be grouped into a single work list provided to the Analyzer. Each
AWOS represents an analytical service requested on a specimen. In response to the AWOS
broadcast, the Analyzer may notify the Analyzer Manager with its intent to accept or reject
an AWOS. If the Analyzer does not send a notification for an AWOS, then the Analyzer
Manager can assume the Analyzer accepts the AWOS. The Analyzer commits the list of
AWOS to memory.

b. An Analyzer recognizes the specimen container (through barcode ID scanning, position
identification on the carrier, or manual entry) and selects the set of AWOS related to that
specimen from its memory.

Final part of the scenario:
a. The Analyzer performs the AWOS (one or more) on that specimen.

b. Optionally, the Analyzer may notify the Analyzer Manager with preliminary results and
status of the in progress clinical tests.

c. The Analyzer notifies the Analyzer Manager of the completion of the AWOS (one or more).
This notification message contains the results of the performed tests, fulfilling one or more
AWOS, with their related properties.

The Analyzer Manager must support receiving test results reported over a period of time in
addition to receiving multiple test results for an AWOS at the same time. The reported test
results can include both preliminary and a final result for a given test.
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d. Ifthe AWOS was sent to multiple Analyzers operating in broadcast mode, the Analyzer
Manager shall notify the other Analyzers that received the AWOS to cancel the AWOS.

Exception handling:

a. In the case where the AWOS has not been received when the specimen container is
recognized, then several events may occur depending upon the Analyzer’s capabilities and
operator’s actions:

1. The Analyzer skips this specimen.

2. The analyzer suspends processing of the specimen and waits for the arrival of the missing
AWOS.

3. The AWOS is created at the Analyzer (transition to use case X.2.3).

b. In the time between receipt of the AWOS and the specimen recognition by the Analyzer, the
content of the Order Group, Order or Work Order may be modified (correcting patient data,
suppressing some tests, adding some new tests, shifting to another target Analyzer) or even
canceled. Such events will require the cancellation of the original AWOS on the Analyzer
Manager. Therefore, the Analyzer Manager shall notify all Analyzers that received the
AWOS to cancel the AWOS.

1. The Analyzer Manager notifies the Analyzers to cancel the AWOS

2. Each Analyzer notifies the Analyzer Manager if the AWOS cancel is accepted. It is up to
the Analyzer to evaluate the state of the AWOS and determine if cancellation is possible.
If an Analyzer cannot cancel the AWOS, it should notify the Analyzer Manager that it is
unable to cancel. One of the following actions will occur:

1. If processing on the AWOS has not started, the Analyzer should notify the Analyzer
Manager that the cancel was accepted and discard the AWOS.

2. If processing on the AWOS has started but multiple results are being produced and
the Analyzer can stop further processing, then it should notify the Analyzer Manager
the cancel was accepted, stop processing, and notify the Analyzer Manager of the
results that were completed.

3. If processing on the AWOS has started but the Analyzer cannot stop the processing,
then it should notify the Analyzer Manager that the cancel cannot be performed. The
Analyzer should then transition to step b, “Final part of the scenario” of this use case.

X.2.1.2 AWOS query by the Analyzer for ALL specimens before specimen arrival
Initial part of the scenario:

The Analyzer queries the Analyzer Manager for all the scheduled AWOS assigned to it.

b. The Analyzer Manager responds by sending the complete AWOS work list assigned to the
Analyzer, and the Analyzer updates its local work list. In response to the AWOS receipt, the
Analyzer may notify the Analyzer Manager with its intent to accept or reject an AWOS. If
the Analyzer does not send a notification for an AWOS, then the Analyzer Manager can
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assume the Analyzer accepts the AWOS. The Analyzer commits the list of AWOS to
memory.

c. Continue with step b. of the Initial part of the scenario from use case X.2.1.1.
Final part of the scenario:

Same as use case X.2.1.1.

Exception handling:

Same as use case X.2.1.1.

X.2.2 AWOS Query by the Analyzer at specimen arrival
This is the default behavior for all Analyzer Managers and Analyzers that support bi-directional
communication.

Initial part of the scenario:

a. The Analyzer Manager creates the scheduled list of AWOS but does not send it to the
Analyzer.

b. In the case where the Analyzer Manager receives a Work Order update or cancellation, it
cancels the related AWOS appropriately, and creates a new one if needed.

c. An Analyzer recognizes the specimen container (barcode scanning, location information, or
manual entry), and queries the Analyzer Manager with the specimen container ID or location
information.

d. The Analyzer Manager sends the scheduled list of AWOS to the Analyzer for that specimen.
Multiple AWOS may be grouped into a single work list provided to the Analyzer. Each
AWOS represents an analytical service requested on the specimen. The Analyzer may notify
the Analyzer Manager with its intent to accept or reject an AWOS. If the Analyzer does not
send a notification for an AWOS, then the Analyzer Manager can assume the Analyzer
accepts the AWOS. Note: this step is similar to step a in “Initial part of the scenario” of
X.2.1.1 AWOS broadcast by the Analyzer Manager before specimen arrival.

Final part of the scenario:
Same as use case X.2.1.1.
Exception handling:

a. The specimen may be placed on the Analyzer, before the Work Order has been received by
the Analyzer Manager, and before the AWOS exist. In that case the query in step c) is
unsuccessful. The answer sent in step d) will be “unknown specimen, no pending AWOS for
it”, which is also known as a Negative Query Response. Several events may occur
depending upon the Analyzer’s capabilities and operator’s actions:

1. The Analyzer skips this specimen.

2. The Analyzer suspends processing of the specimen and tries the query later.
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3. The AWOS is created at the Analyzer (transition to use case X.2.3). NOTE: If multiple
Analyzers can query for the same specimen and perform the same AWOS, then the
AWOS should not be automatically created at the Analyzer. A Negative Query Response
860 may have been received because another Analyzer queried for the specimen (see
exception step ¢ below).

b. In this use case, the AWOS to be performed on the Analyzer is sent by the Analyzer Manager
just in time, when the Analyzer is ready to perform it on the specimen. Thus, all updates to
the AWOS occur on the Analyzer Manager and there is no need to cancel an AWOS that has

865 been transferred to an Analyzer.

c. Another Analyzer may have already queried for the same specimen. In this situation, any
AWOS already sent to another Analyzer and accepted by that Analyzer will not be sent. If
there are no AWOS to send, then the query in step c) is unsuccessful as all AWOS have been
assigned to other Analyzers. The response sent in step d) will be “unknown specimen, no

870 pending AWOS for it”, which is also known as a Negative Query Response. The Analyzer
skips the specimen upon receiving a Negative Query Response.

X.2.3 AWOS created at the Analyzer
Initial part of the scenario:
a. The AWOS is created at an analyzer.

875 1. The laboratory technical staff manually enters the AWOS on the Analyzer from
information printed from the Analyzer Manager or collected by telephone in emergency
cases, such as specimen id and tests to be performed.

2. The Analyzer automatically associates an AWOS default test or panel with a specimen. A
default AWOS can be created as part of normal processing or because an AWOS is not
880 available from the Analyzer so a panel of emergency tests is performed.

The AWOS ID is never entered manually on the Analyzer. It can only be obtained via a
message from the AM. Therefore in both cases above the AWOS shall have a null
AWOS ID.

b. The Analyzer recognizes the specimen container (through barcode ID scanning, position
885 identification on the carrier, or manual entry) and selects the set of AWOS that was manually
entered or assigned a default test or panel.

Final part of the scenario:
The Analyzer performs the AWOS on that specimen.

b. Optionally, the Analyzer may notify the Analyzer Manager with preliminary results and
890 status of the AWOS in progress.

c. The Analyzer notifies the Analyzer Manager, with the status of the performed step. This
notification message contains the results and status of the performed clinical tests.
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d. On receiving status notifications and analytical tests results without an AWOS ID, the

Analyzer Manager can handle them in different ways:

1. Use sample and test information to relate the results with the appropriate AWOS.
2. Ask the operator to manually link these orphan results to AWOS received later on.
3. Discard all AWOS with a null AWOS ID.

Exceptions handling:

a.

In the case where an AWOS has not been manually entered by the time the specimen is
recognized, then several events may occur depending upon the Analyzer’s capabilities and
operator’s actions:

1. The Analyzer skips this specimen.

2. The analyzer suspends processing of the specimen and waits for the arrival of the missing
AWOS.

3. The Analyzer automatically creates an AWOS default test or panel, as described in option
2) of step a) of the Initial part of the scenario for this use case, and continues with step b)
of the Initial Part of the scenario for this use case.

It may be necessary to modify an AWOS manually entered by an operator from information
provided by the Analyzer Manager (suppress tests, add test, change the target Analyzer with
another Analyzer, or cancel test). Such events will result in the cancellation of the AWOS on
the Analyzer Manager, which must inform the operator of those changes (through the user
interface or by printing a new corrected AWOS sheet). The operator must then manually
cancel the AWOS on the Analyzer, and create a new AWOS with the corrected information
if applicable.

X.2.4 Rerun

An AWOS usually needs one analytic run on the Analyzer. In some circumstances the results
obtained from this first run need to be controlled by subsequent runs or “reruns”.

The need for a rerun may be decided:

Immediately after the first run on the Analyzer. In that case the analyzer may send the results
of the successive runs in one or more messages. The choice of the selected results among
several runs can be determined:

e On the analyzer side. In that case, two situations are possible:

e The Analyzer reports only the selected results to the Analyzer Manager. In that case,
the rerun is transparent.

e The Analyzer reports the results from all runs to the Analyzer Manager,
distinguishing each of them with the "sub-observation id" field, in order to track the
Analyzer operations and to register the reagent consumption. In that case the
Analyzer identifies the selected run using the "result status" field to express that this
one is the final (potentially corrected) result.
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¢ On the Analyzer Manager side. In that case, the Analyzer reports the results of all runs
with the same "result status", distinguishing each of them with the "sub-observation id"
field. The Analyzer Manager selects which results to report.

¢ During the technical validation of the Analytical Work Order with the first run results, on the
Analyzer Manager application.

¢ During the clinical validation of the order with the first run results, on the Order Filler
application.

The three use cases to be considered are described below.

X.2.4.1 Rerun decided on the Analyzer immediately after the first run

The rerun is decided automatically or manually, at the end of the first run. The reason may be:

e Results could not be obtained, due to a flaw on the Analyzer: reagent shortage, needle
blocked up, calibration failure...

e Results out of range, triggering a rerun with automatic dilution of the specimen.

Initial part of the scenario:
The initial part of the scenario can be from use case X.2.1, X.2.2 or X.2.3.

Final part of the scenario:
The Analyzer performs the ordered step on that specimen (first run).

b. Based on the results obtained, the Analyzer schedules an additional run. The Analyzer may
notify the Analyzer Manager of the results with a "preliminary" status for the first run for this
AWOS, or may retain them until the additional run is performed.

The Analyzer performs the additional run.

d. The Analyzer notifies the Analyzer Manager, with the results and status of the additional run,
or of all runs if they were not yet reported. All runs are assigned the same AWOS ID but are
distinguished from one another by "observation sub-id" field. If the Analyzer has selected a
run, it marks it with the appropriate result status (“final result” or “corrected final result”).
Otherwise all runs have the same status "preliminary" and the Analyzer Manager will select
which results to report

X.2.4.2 Rerun decided during technical validation on the Analyzer Manager

The rerun is decided during technical validation. This decision is made by the technical staff or
automatically by the Analyzer Manager. A rerun decided on the Analyzer Manager will be
represented by a new AWOS, with an AWOS ID distinct from the one of the previous run.

Initial part of the scenario:
The initial part of the scenario can be from use case X.2.1, X.2.2 or X.2.3

Final part of the scenario:
a. The Analyzer performs the ordered step on that specimen (first run).
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965 b. The Analyzer notifies the Analyzer Manager, with the results and status of the first run for
this AWOS.
c. The technical validation of the results is performed on the Analyzer Manager, resulting in a
new run requested with the same test on the same specimen. This new run may be requested
on the same analyzer or on another one (to confirm the results obtained on the first one).

970  The rerun picks up the scenario appropriate to the working mode of the Analyzer chosen for the
second run:

e If the Analyzer targeted for the rerun is working in push mode (at least for reruns) the
Analyzer Manager sends a new AWOS to it, for the same specimen and the same tests. This
starts a new X.2.1 scenario (step a).

975 e Ifthe Analyzer is working in query mode, the Analyzer Manager schedules the new AWOS
and waits for the query from the Analyzer. This starts a new X.2.2 scenario (step a)

e If the Analyzer only supports manual entry, the Analyzer Manager prints out the scheduled
rerun. This starts a new X.2.3 scenario (step a)

In addition, the rerun may generate new AWOS entrusted on Analyzers other than the targeted
980  Analyzer.

X.2.4.3 Rerun decided during clinical validation on the Order Filler

The control (rerun) is decided during the clinical validation of the results of the whole order
group, considering the clinical consistency of this whole set of results, together with normal
ranges, patient’s prior results, and other clinical and technical information, or technical

985 information such as drifting or out of range quality control detected. This decision is taken by the
laboratory clinical expert, or by an automated expert system assisting the clinical expert.

In this situation, the final part of the first three scenarios ends normally. After the clinical
validation the Order Filler generates a new Work Order for the same patient, same specimen,
requesting the Analyzer Manager to schedule the tests anew, on one of its Analyzers. This new

990  Work Order may carry some additional tests ordered in the meantime. It may possibly require a
new aliquot.

This kind of rerun is supported and described by the use case X.2.1, X.2.2 and X.2.3.

X.2.5 Reflex

An AWOS usually needs one analytic run on the Analyzer. In some circumstances the results
995  obtained from this first run will trigger the need for one (or several) different test (i.e. a reflex
test).

The need for a reflex may be decided:

e cither immediately after the initial test run on the Analyzer, before uploading the results to
the Analyzer Manager

1000 e or during the technical validation of the Analytical Work Order with the first run results, on
the Analyzer Manager application,
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e or later, during the clinical validation of the order with the first run results, on the Order
Filler application.

The three use cases are to consider are described below.

X.2.5.1 Reflex decided on the Analyzer immediately after the first run

The reflex is decided automatically or manually, at the end of the first run. For example, results
in a particular range trigger a reflex of a different test on the same specimen.

This reflex decision happens before the initial test results are uploaded to the Analyzer Manager.
The results of the first run may be sent either before the results from the reflex test or may be
held and sent when the reflex test is complete.

The Analyzer Manager will be notified of both the initial and reflex testing in order to track the
Analyzer operations and to register the reagent consumption.

Initial part of the scenario:
The initial part of the scenario can be from use case X.2.1, X.2.2 or X.2.3.

Final part of the scenario:

a. The Analyzer performs the ordered steps on that specimen.

b. Considering the results obtained, a reflex test is scheduled. The Analyzer may send the
results of the parent AWOS(s) now or as part of step d).

c. After the appropriate specimen is made available, the Analyzer performs the reflex test. The
reflex test is performed as a child AWOS of the original parent(s), and this child AWOS has
anull AWOS ID.

d. The Analyzer notifies the Analyzer Manager with the results and status of the parent
AWOS(s) (if not sent previously) and reflex test with all known information (patient,
specimen, container, test, and AWOS ID(s) of the parent(s)).

e. On receiving status notifications and unexpected analytical tests results, the Analyzer
Manager can handle them in different ways:

add the result to the AWOS if it is identified in the message;
e link the result to the Work Order of the parent AWOS(s) in case of a child reflex AWOS;
e use specimen and test information to link the results to an appropriate Work Order;

e ask the operator to manually link theses orphan results to AWOS;
e discard all AWOS with a null AWOS ID.

X.2.5.2 Reflex decided during technical validation on the Analyzer Manager

The reflex is decided during the technical validation of the results of the first run, compared with
normal ranges, patient’s prior results, and other clinical information, or technical information.
This decision is taken by the technical staff, or automatically by the Analyzer Manager
application.
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Initial part of the scenario:
The initial part of the scenario can be from use case X.2.1, X.2.2 or X.2.3.

Final part of the scenario:

a. The Analyzer performs the ordered steps on that specimen.

b. The Analyzer notifies the Analyzer Manager, with the results and status for these AWOSs.

c. The technical validation of the results is performed on the Analyzer Manager, resulting in a
new AWOS requested with different tests on the same specimen. This new AWOS may be
requested on the same analyzer or on another one.

The execution of the reflex test follows the scenario appropriate to the operating mode of the
targeted Analyzer:

e Push mode: the Analyzer Manager broadcasts a new AWOS for the same specimen and new
tests. This starts a new X.2.1 scenario (step a).

e Query mode: the Analyzer Manager schedules the new AWOS and waits for the query from
an Analyzer. This starts a new X.2.2 scenario (step a).

e Manual entry: the Analyzer Manager prints out the scheduled reflex. This starts a new X.2.3
scenario (step a).

X.2.5.3 Reflex decided during clinical validation on the Order Filler

The reflex is decided during the clinical validation of the results of the whole order group,
considering the clinical consistency of this whole set of results, together with normal ranges,
patient’s prior results, and other clinical and technical information. This decision is taken by the
laboratory clinical expert, or by an automated expert system assisting the clinical expert.

In this situation, the final part of the first three scenarios ends normally. After the clinical
validation the Order Filler generates a new Work Order for the same patient, same specimen,
requesting the Analyzer Manager to schedule the reflex tests on one of its Analyzers. It may
possibly require a new aliquot.

This kind of reflex is supported and described by the first three scenarios.

X.2.6 Retransmit results from Analyzer

Usually at the completion of a run, the Analyzer notifies the Analyzer Manager one time with the
status and the test results of the performed AWOS. In some circumstances the AWOS results
may be sent again by the Analyzer to the Analyzer Manager. This decision to send the results
again is generally made manually by the operator of the Analyzer in cases where the Analyzer
Manager was unable to receive and store the results of the initial transmission, or in the case
when a manual send of the results is used for testing purpose