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Foreword

Upsurges in global population, together with the free movement of goods and people across national
borders, have increased the likelihood for rapid worldwide transmission of infectious agents. This
potential for the rapid transmission of novel agents also increases the risk of laboratory workers acquiring
infections as a result of their occupational exposure to potentially infectious patient material. The
recognition of new infectious agents, the worldwide emergence of antimicrobial resistance, the
introduction of new diagnostic and treatment methods, and the potential for acts of bioterrorism have
focused attention on the risk of infection to all health care workers—including laboratorians.

infectious materials
reexamination phase,
h exposure to
. In the
risks,

The risk to these workers increases with the heightened exposure to these potenti
and is present during all three phases of the laboratory path of workflow. In
there is an increased risk of percutaneous injury during blood specimen c
infectious aerosols or through direct contact with patients or speci
examination phase, specimen and culture manipulations expose the laborato
including laboratory accidents and equipment. Management of biohazardous
risk associated with the postexamination phase.

protective equipment and safety devices,
waste.

(primarily hepatitis B virus [HB iti , and HIV) have been the focus of previous
editions of M29. Many other infe mitted in blood; however, the consistent use

A single source of curre
clinical, anatomical patho y diagnostic laboratories; point-of-care testing sites; medical
clinics; physici 9 has been developed to provide a useful guide to best practices for the

ference document for managers and supervisors of laboratory Workers
e to infectious materials.

The recommendations i s guideline are based on current knowledge and can be used to assist in the
establishment o itutional policy. However, each institution should be aware of and follow the
laws and regula plicable to its location.

Although this document draws heavily from the recommended and mandated guidelines and regulations
applicable to the United States, the material contained in this document may be useful for improving
laboratory safety throughout the world. Changes in regulations and recommendations occur rapidly, and it
is advised that users consult authoritative publications and websites for the most current information.
Although M29 may be a useful resource for a wider audience, it is intended primarily to help the US user
navigate through US regulations. Because occupational exposure practices are heavily regulated and
widely country specific, it has been determined that development of a comparable guideline intended for
global application may not be feasible. It is anticipated that development of such a guideline may be
possible in the future as part of a long-term effort to harmonize regulations and practices.
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The unique tagline on the cover and the imprint of the US flag on the Abstract page and throughout the
document footers call attention to M29’s national focus and differentiate it from CLSI’s global consensus
documents.

Overview of Changes From M29-A3
e The entire document was reorganized and updated with the focus on providing those responsible for

providing a safe workplace with best practices for designing, implementing, and continuously
improving the biosafety program for a clinical laboratory.

e Information on safe practices for the autopsy suite is no longer within t
reference purposes, the text from the previous edition was moved to Appe
The most current guidelines for autopsy/necropsy and surgical patholo
for Safe Work Practices in Human and Animal Medical Diagnostic La

cope of M29. For
but was not revised.
i in Guidelines

e Discussion of engineering controls and good \ icable to all clinical
laboratories was updated.

e The section on shipping biohazardo
international regulations and has bee

updated to reflect current national and
with guidance on safe transport between
iithin a single institution.

e Information on mitigating ri laboratory equipment that may be exposed to biological
agents was added, 0 tions for routine cleaning and decontamination. Best

ponse to release, exposure, or injury involving potentially infectious
mation on best practices for occupational health programs and their role

e The sectio ety training was extensively rewritten. Additional information was included on
design and implementation of a biosafety training program based on recent guidance from the Centers
for Disease Control and Prevention and Association of Public Health Laboratories on biosafety
laboratory competencies.

Key Words

Aerosols, airborne transmission, biological risk assessment, biological safety cabinet, biosafety levels,
bloodborne pathogens, exposure control, health care workers, infectious disease, instrument biohazards,
laboratory biosafety, laboratory biosecurity, laboratory workers, medical waste, personal protective
equipment, standard precautions, universal precautions
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Protection of Laboratory Workers From Occupationally Acquired Infections;
Approved Guideline—Fourth Edition

1 Scope

This guideline is intended to describe best laboratory practices for the protection of clinical laboratory
workers from exposure to infectious pathogens. M29 was revised to provide guidance for clinical
laboratory directors, managers, and supervisors in developing an effective laboratory-specific biosafety
program according to the risks associated within the scope of services offered by, the laboratory. The
focus of this document is to provide guidance for laboratory manageme the integration of
appropriate biosafety practices within the overall laboratory safety progr he implementation of
effective administrative controls as described herein is intended to provid
workplace where potentially infectious materials are present.

veterinary diagnostic laboratory are at risk for expo ncommon infectious
agents present in their patients’ specimens. Although ifically address medical
or animal research laboratories, information may tings in which specimens

Clinical laboratory workers as w ther health care workers (HCWSs) who handle
tissue, body fluids, and other spe ts are at high risk for work-related exposures
to infectious material. The laborato ds of working with microorganisms have been well
documented by Pike from 1952 t01979: i unrecognized exposure to specimens or cultures of

highly transmissible g prganisms, ly Brucella species, Clostridium difficile, Coccidioides
immitis/posadasii,

ectlons than the general population (see Table 1).2 Laboratory-acquired
pugh inhalation; ingestion; direct contact of the eye, nose, mouth, or skin;

forefront of providing guidance for laboratory workers since publication of the proposed-level edition of
M29 in 1987. Exposure includes accidental needlesticks; cuts from contaminated sharp instruments; and
contact of the eye, nose, mouth, and skin with infected patients’ blood, body substances, or other
potentially infectious materials (OPIM). Although most known exposures do not result in infection, the
risk of HCWs acquiring HBV, HCV, or HIV following needlesticks or cuts via percutaneous exposure
(the most frequently cited mode of percutaneous transmission) is estimated to be 6% to 30%, 1.8%, and
0.3%, respectively.® Transmission of at least 20 different pathogens by needlestick and sharps injuries has
been reported.® In each year from 1985 to 1995 in the United States, an estimated 100 to 200 health care
personnel have died from occupationally acquired HBV infection.” From 1978 to 2002, 57 HCWs
acquired HIV through occupational exposure, with additional cases documented as probable cases of
occupationally acquired HIV infection among HCWs in the United States (see Table 2).

®Clinical and Laboratory Standards Institute. All rights reserved. = 1
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Laboratory workers provide important services that are necessary to diagnose and treat infectious diseases
in individuals. The intent of this guideline is to protect those workers, their communities, and the general
public from acquiring infections that could result from unintended exposure in the laboratory workplace.

Table 1. Risk of an LAI in Microbiologists vs the General Population of the Same Relative Age.
(Reprinted from Diagnostic Microbiology and Infectious Disease, Vol. 60 / No. 3, Baron EJ, Miller JM, Bacterial and fungal

infections among diagnostic laboratory workers: evaluating the risks, pp. 241-246, 2008, with permission from Elsevier.%)

Risk Risk
Organism per 100000 Microbiologists | per 100000 General Population
Brucella species 641 0.08
C. immitis/posadasii 13.7
C. difficile 0.2
E. coli O157:H7 8.3
N. meningitidis 25.3
Salmonella spp. 15
Shigella spp. 6.6

Table 2. Epidemiological Statistics for Occupationg

http://www.cdc.gov/hepatitis/; Data for HIV provided by

provided by CDC, Division
B Prevention [NCHHSTP].

http://www.cdc.gov/nchhstp/default.htm).
Group at Risk Statistics HCV HIV
New cases per year®® <100 0
HCWs Death ] 1400 Unk
(8-9 million) €atns pe NKNOWN
Total inf 128000-144000 57
. 48 100
US Population 16000
'&;ﬁgggar'n”“on) 40000-50 000 16 000
550 000-940000 3200000 1178350

HIV.

Because i
laboratory specimens
precautions are

" The references listed in each

eated as infectious and handled according to “standard precautions.” Standard
s that combine the major features of “universal precautions and body substance

isolation” practices. Standard precautions cover the transmission of all known infectious agents and thus
are more comprehensive than universal precautions, which are intended to apply only to transmission of
bloodborne pathogens. The Centers for Disease Control and Prevention (CDC) address this topic in
published guidelines that address the daily operations of diagnostic medicine in human and animal
medicine while encouraging a culture of safety in the laboratory."

2 ©Clinical and Laboratory Standards Institute. All rights reserved. =
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The Quality Management System Approach

Clinical and Laboratory Standards Institute (CLSI) subscribes to a quality management system approach in the
development of standards and guidelines, which facilitates project management; defines a document structure via a
template; and provides a process to identify needed documents. The quality management system approach applies a
core set of “quality system essentials” (QSEs), basic to any organization, to all operations in any health care
service’s path of workflow (ie, operational aspects that define how a particular product or service is provided). The

QSEs provide the framework for delivery of any type of product or service, serving as a manager’s guide. The QSEs
are as follows:

Organization Personnel Process Management Nonconforming Event Management
Customer Focus Purchasing and Inventory Documents and Records

Facilities and Safety Equipment Information Management

M29-A4 addresses the QSE indicated by an “X.” For a description of the other d i the grid, please

refer to the Related CLSI Reference Materials section, beginning on page 130.

-
=
@
£
[
o
]
c
]

Organization
Customer Focus
Management
Assessments
Continual
Improvement

X |Facilities and Safety
Personnel
Purchasing and
Inventory
Equipment

GP43

QMSO01 | QMSO1 L on QMS0L | QMSO1

130 ©Clinical and Laboratory Standards Institute. All rights reserved.
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Path of Workflow

A path of workflow is the description of the necessary processes to deliver the particular product or service that the
organization or entity provides. A laboratory path of workflow consists of the sequential processes: preexamination,
examination, and postexamination and their respective sequential subprocesses. All laboratories follow these
processes to deliver the laboratory’s services, namely quality laboratory information.

M29-A4 addresses the clinical laboratory path of workflow steps indicated by an “X.” For a description of the other
documents listed in the grid, please refer to the Related CLSI Reference Materials section on the following page.

Preexamination Examination Postexamination
g 5 = o 2 g g
£ 2 g 7 S g 5
5 2 2 28 3 gs 2
5 3 S 209 S 3z = S
o o = € 5 = L3 =
2 @ p) T S = = e s IS
= = = n g < L2735 7] w5 <]
g £ 3 n Ehe E £° =
£ % © =] w u - > e
S 9] n L & 3 <
Ll (%]
GP20
GP23
GP41
GP43
H56
M47
M48 M48
MM13
NBSO01 NBS01
QMS01 QMS01 QMS01
O ini ; ; [ =
Clinical and Laboratory Standards Institute. All rights reserved. = 131
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Related CLSI Reference Materials”

C49-A Analysis of Body Fluids in Clinical Chemistry; Approved Guideline (2007). This document provides
guidance for the application of widely available measurement procedures for testing body fluids and for
reporting and interpreting those results. It emphasizes defining the common clinical situations for this use;
acceptable practice for measuring analytes without extended method verification for abnormal body fluid;
influence of biologic and analytic variation on interpretation of results; and variability in comparing results
between different instrument manufacturers. This document does not consider serum, plasma, whole blood, or
fluids for which assays typically have performance claims in the measurement procedure documentation. A
CLSI-IFCC joint project.

GP05-A3 Clinical Laboratory Waste Management; Approved Guideline—Third Editi
regulations, this document provides guidance on the safe handling and disp
radioactive, and multihazardous wastes generated in the clinical laborator
valuable resource for a wider audience, it is intended for use primarily in th

(2011). Based on US
f chemical, infectious,
ough this document is a

GP16-A3 Urinalysis; Approved Guideline—Third Edition (2009). This docu ocedures for testing

urine, including materials and equipment; macroscopic/physical eval and
microscopic analysis.
GP17-A3 Clinical Laboratory Safety; Approved Guideline—Thi dition (2012). This ontains general

guidelines for implementing a high-quality laboratory safet
is adaptable within any laboratory.

GP20-A2 Fine Needle Aspiration Biopsy (FNAB) Tech ; i cond Edition (2003). This

GP23-A Nongynecologic Cytologic Spegi
Guideline (1999). This document
and processing of cytologic specime

and Cytopreparatory Techniques; Approved
aded procedures for the collection, handling, transport,
gic sources.

GP31-A Laboratory Instrume ation,'and Maintenance; Approved Guideline (2009).
This guideline provi i instrument performance and function from the time of

GP41-A6 i lood Specimens by Venipuncture; Approved Standard—

GP42-A6 0 Collection of Diagnostic Capillary Blood Specimens; Approved

imens, including recommendations for collection sites and specimen handling and

ications for disposable devices used to collect, process, and transfer diagnostic capillary
so included.

GP43-A4 the Collection of Arterial Blood Specimens; Approved Standard—Fourth Edition

ument provides principles for collecting, handling, and transporting arterial blood specimens

ducing collection hazards and ensuring the integrity of the arterial specimen.

GP44-A4 ures for the Handling and Processing of Blood Specimens for Common Laboratory Tests;
Approved Guideline—Fourth Edition (2010). This document includes criteria for preparing an optimal
serum or plasma sample and for the devices used to process blood specimens.

H56-A Body Fluid Analysis for Cellular Composition; Approved Guideline (2006). This guideline provides users

with recommendations for collection and transport of body fluids, numeration and identification of cellular
components, and guidance for qualitative and quantitative assessment of body fluid. A CLSI-IFCC joint
project.

* CLSI documents are continually reviewed and revised through the CLSI consensus process; therefore, readers should refer to
the most current editions.

132 ©Clinical and Laboratory Standards Institute. All rights reserved. =



Volume 34 M29-A4

Related CLSI Reference Materials (Continued)

M47-A Principles and Procedures for Blood Cultures; Approved Guideline (2007). This document provides
recommendations for the collection, transport, and processing of blood cultures as well as guidance for the
recovery of pathogens from blood specimens taken from patients who are suspected of having bacteremia or
fungemia.

M48-A Laboratory Detection and ldentification of Mycobacteria; Approved Guideline (2008). This document
provides guidance to clinical mycobacteriology laboratories on the most optimum approach for the diagnosis
of mycobacterial infections.

MM13-A Collection, Transport, Preparation, and Storage of Specimens for Molecular Methods; Approved
Guideline (2005). This document provides guidance related to proper and safe bj cal specimen collection
and nucleic acid isolation and purification. These topics include methods of ¢ ion, recommended storage
and transport conditions, and available nucleic acid purification technologi imen/nucleic acid
type. A CLSI-IFCC joint project.

NBS01-A6 Blood Collection on Filter Paper for Newborn Screening Programs; Ap
(2013). This document highlights specimen collection methods, discusses acc i applying
blood drops or aliquots to the filter paper segment of the specimen collection dev instructions
on proper specimen handling and transport to ensure quali ed for newborn

screening analysis.

QMS01-A4 Quality Management System: A Model for Lap

QMS03-A3 Training and Competence Assessment; deline—Third Edition (2009). This document
provides background information processes for the development of training and
[ regulatory objectives.

QMS04-A2 Laboratory Design; Approved Gui
information about laboratory design el
designing a clinical |

(2007). This document provides a foundation of
2 to help define the issues to be considered when

®Clinical and Laboratory Standards Institute. All rights reserved. = 133
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