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Advancing Quality in Health Care Testing

Clinical and Laboratory Standards Institute (CLSI,
formerly NCCLS) is an international, interdisciplinary,
nonprofit,  standards-developing, and educational
organization that promotes the development and use of
voluntary consensus standards and guidelines within the
health care community. It is recognized worldwide for
the application of its unique consensus process in the
development of standards and guidelines for patient
testing and related health care issues. Our process is
based on the principle that consensus is an effective and
cost-effective way to improve patient testing and health
care services.

In addition to developing and promoting the use of
voluntary consensus standards and guidelines, we
provide an open and unbiased forum to address critical
issues affecting the quality of patient testing and health
care.

PUBLICATIONS

A document is published as a standard, guideline, or
committee report.

Standard A document developed through the consensus
process that clearly identifies specific, essential
requirements for materials, methods, or practices for use
in an unmodified form. A standard may, in addition,
contain discretionary elements, which are clearly
identified.

Guideline A document developed through the consensus
process describing criteria for a general operating
practice, procedure, or material for voluntary use. A
guideline may be used as written or modified by the user
to fit specific needs.

Report A document that has not been subjected to
consensus review and is released by the Board of
Directors.

CONSENSUS PROCESS

The CLSI voluntary consensus process is a protocol
establishing formal criteria for:

e the authorization of a project
e the development and open review of documents

e the revision of documents in response to comments
by users

e the acceptance of a document as a consensus
standard or guideline.

Clinical and Laboratory Standards Institute

Most documents are subject to two levels of consensus—
“proposed” and “approved.” Depending on the need for
field evaluation or data collection, documents may also be
made available for review at an intermediate consensus
level.

Proposed A consensus document undergoes the first stage
of review by the health care community as a proposed
standard or guideline. The document should receive a wide
and thorough technical review, including an overall review
of its scope, approach, and utility, and a line-by-line review
of its technical and editorial content.

Approved An approved standard or guideline has achieved
consensus within the health care community. It should be
reviewed to assess the utility of the final document, to
ensure attainment of consensus (ie, that comments on earlier
versions have been satisfactorily addressed), and to identify
the need for additional consensus documents.

Our standards and guidelines represent a consensus opinion
on good practices and reflect the substantial agreement by
materially affected, competent, and interested parties
obtained by following CLSI’s established consensus
procedures. Provisions in CLSI standards and guidelines
may be more or less stringent than applicable regulations.
Consequently, conformance to this voluntary consensus
document does not relieve the user of responsibility for
compliance with applicable regulations.

COMMENTS

The comments of users are essential to the consensus
process. Anyone may submit a comment, and all comments
are addressed, according to the consensus process, by the
committee that wrote the document. All comments,
including those that result in a change to the document when
published at the next consensus level and those that do not
result in a change, are responded to by the committee in an
appendix to the document. Readers are strongly encouraged
to comment in any form and at any time on any document.
Address comments to Clinical and Laboratory Standards
Institute, 940 West Valley Road, Suite 1400, Wayne, PA
19087, USA.

VOLUNTEER PARTICIPATION

Health care professionals in all specialties are urged to
volunteer for participation in CLSI projects. Please contact
us at customerservice@clsi.org or +610.688.0100 for
additional information on committee participation.
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Abstract

CLSI document LISO1-A2—Specification for Low-Level Protocol to Transfer Messages Between Clinical Laboratory
Instruments and Computer Systems; Approved Standard—Second Edition describes the electronic transmission of digital
information between clinical laboratory instruments (those that measure one or more parameters from one or multiple samples)
and computer systems (those that are configured to accept instrument results for further processing, storage, reporting, or
manipulation).
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Foreword

In 2001, ASTM Committee E31 decided to restructure its operations, with the intent of focusing on
standards-development issues such as security, privacy, and the electronic health record. Part of the
reorganization plan was to transfer responsibility for E31.13 standards to CLSI, then known as NCCLS.

Following this transfer, nine standards (formerly ASTM E792; E1029; E1238; E1246; E1381; E1394;
E1466; E1639; and E2118) were redesignated as CLSI/NCCLS standards LIS1 through LIS9."® This
collection of standards provides a wide variety of information relating to clinical laboratory computer
systems. Some included documents are of general interest as reference sources; others represent
specifications of primary importance to instrument manufacturers. LIS2 is a revision of the former ASTM
E1381-02.

The Area Committee on Automation and Informatics has assumed responsibility for maintaining the
documents and will revise or update each document in accord with the CLSI Administrative Procedures.
The area committee prioritized LIS1-A as the second standard from this collection to be updated,
incorporated into the CLSI document template, and advanced through the CLSI consensus process. The
area committee will revise other documents in the series in a similar manner.

With the transfer of the former ASTM standards, the Area Committee on Automation and Informatics has
expanded its mission statement to include laboratory information systems. In the future, the area
committee will develop additional standards addressing informatics issues, as well as issues related to the
integration of patient clinical data.

This document replaces the first edition of the approved guideline, LIS1-A, which was published in 2003.
Several changes were made in this edition; among them, TCP/IP communication is now included
(Sections 4.4 and 4.5) and the state diagram was replaced (see Appendix A) so it is consistent with the
text of the document.

The revisions in this edition of the LISO1 standard are also intended to delineate this document from its
former ASTM edition. The title and text have been revised throughout to indicate that this standard
applies to clinical laboratory instruments. The term computer has been replaced with the term information

to better reflect the current terminology (ie, LIS) and the headings of Sections 6 and 8 have been changed
to make them more specific.

Key Words

data link layer, physical layer, serial binary data exchange, TCP/IP data exchange
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Specification for Low-Level Protocol to Transfer Messages Between Clinical
Laboratory Instruments and Computer Systems; Approved Standard—
Second Edition

1 Scope

This specification describes the electronic transmission of digital information between clinical laboratory
instruments and computer systems.

This specification addresses the low-level protocol used for both serial binary data exchange and TCP/IP
data exchange. For message content in the interface between clinical instruments and computer systems,
reference CLSI/NCCLS document L1S2.!

2 Introduction

The clinical laboratory instruments under consideration are those that measure one or more parameters
from one or more patient samples. Often they will be automated instruments that measure many
parameters from many patient samples. The computer systems considered here are those that are
configured to accept instrument results for further processing, storage, reporting, or manipulation. This
instrument output may include patient results, quality control results, and other related information.
Typically, the computer system will be a clinical laboratory information management system (CLIMS).

The terminology of the International Organization for Standardization (1SO) Reference Model for Open
Systems Interconnection (OSI) is generally followed in describing the communications protocol and
services.’ The electrical and mechanical connection between instrument and computer is described in the
Physical Layer sections (see Sections 5 and 7). The methods for establishing communication, error
detection, error recovery, and sending and receiving of messages are described in the Data Link Layer
sections (see Sections 6 and 8). The data link layer interacts with higher layers in terms of sending and
receiving “messages,” handles data link connection and release requests, and reports the data link status.

3 Terminology
3.1 receiver — the device that responds to the sender and accepts the message.
3.2 sender - the device that has a message to send and initiates the transmission process.

3.3 The parts of a communication between instrument and computer are identified by the following
terms. The parts are hierarchical and are listed in order of most encompassing first.

3.3.1 session — a total unit of communication activity, used in this standard to indicate the events starting
with the establishment phase and ending with the termination phase, as described in subsequent
sections.

3.3.2 message — a collection of related information on a single topic, used here to mean all the identity,
tests, and comments sent at one time; NOTE: When used with CLSI/NCCLS document LIS2,! this
term means a record as defined by CLSI/NCCLS document LIS2.

3.3.3 frame — a subdivision of a message, used to allow periodic communication housekeeping, such as
error checks and acknowledgments.

©Clinical and Laboratory Standards Institute. All rights reserved. 1
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