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Clinical and Laboratory Standards Institute standard GP41—Collection of Diagnostic Venous Blood Specimens provides a
descriptive, stepwise process and procedures reflecting the quality system essentials format for diagnostic venous blood
specimen collection. Special considerations for collections from vascular access devices, blood culture collection, and
collections in isolation environments are included, as well as how to handle emergency situations. An expanded appendix
section provides helpful tips for collecting specimens from pediatric and other challenging patients.
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and posted on our website at www.clsi.org.

If you or your organization is not a member and would like to become one, and to request a copy of the catalog, contact us at:

P: +1.610.688.0100 F:+1.610.688.0700 E: customerservice@clsi.org W: www.clsi.org

CLINICAL AND
// LABORATORY

STANDARDS

INSTITUTE®




GP41, 7th ed.

Copyright ©2017 Clinical and Laboratory Standards Institute. Except as stated
below, any reproduction of content from a CLSI copyrighted standard, guideline,
companion product, or other material requires express written consent from
CLSI. All rights reserved. Interested parties may send permission requests to
permissions@clsi.org.

CLSI hereby grants permission to each individual member or purchaser to make a

single reproduction of this publication for use in its laboratory procedures manual
at a single site. To request permission to use this publication in any other manner,
e-mail permissions@clsi.org.

Suggested Citation

CLSI. Collection of Diagnostic Venous Blood Specimens. 7th ed. CLSI standard GPAL.
Wayne, PA: Clinical and Laboratory Standards Institute; 2017.

Previous Editions:

August 1977, February 1979, March 1980, April 1984, July 1991, June 1998,
December 2003, October 2007

ISBN 1-56238-812-6 (Print)

ISBN 1-56238-813-4 (Electronic)

ISSN 1558-6502 (Print)

ISSN 2162-2914 (Electronic) Volume 37, Number 7

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0



GP41, 7th ed.

Committee Membership

© © ¢ 0 0 0000000000000 0000000000000 0000000000000 000000000000 000000000000 000000000000 000 0

Consensus Council

Carl D. Mottram, RRT, RPFT, FAARC
Chairholder

Mayo Clinic

USA

J. Rex Astles, PhD, FACB, DABCC
Centers for Disease Control and
Prevention

USA

Lucia M. Berte, MA, MT(ASCP)SBB,
DLM, CQA(ASQ)CMQ/OE
Laboratories Made Better!

USA

Karen W. Dyer, MT(ASCP), DLM
Centers for Medicare & Medicaid
Services

USA

Dennis J. Ernst, MT(ASCP), NCPT(NCCT)
Center for Phlebotomy Education
USA

Thomas R. Fritsche, MD, PhD, FCAP,
FIDSA

Marshfield Clinic

USA

Mary Lou Gantzer, PhD, FACB
BioCore Diagnostics
USA

Loralie J. Langman, PhD
Mayo Clinic
USA

Ross J. Molinaro, PhD, MLS(ASCP)CM,
DABCC, FACB

Siemens Healthcare Diagnostics, Inc.
USA

Joseph Passarelli
Roche Diagnostics Corporation
USA

Andrew Quintenz
Bio-Rad Laboratories, Inc.
USA

Robert Rej, PhD

New York State Department of
Health — Wadsworth Center
USA

Zivana Tezak, PhD

FDA Center for Devices and
Radiological Health

USA

Document Development Committee on Collection of Diagnostic Specimens by Venipuncture

Dennis J. Emst, MT(ASCP), NCPT(NCCT)
Chairholder

Center for Phlebotomy Education
USA

Anne-Marie Martel, MT
Vice-Chairholder

Ordre professionnel des
technologistes médicaux du Québec
Canada

Judy C. Arbique, MLT, ART, BHSc
Nova Scotia Health Authority
Canada

April Hill, MLS(ASCP)

DHHS/DPH Communicable Disease
Regional Office

USA

Sharon Johnson
Mayo Clinic
USA

Michelle McLean, MS, MT(ASCP)
Greiner Bio-One North America, Inc.
USA

Shrita A. Smith, MS, MT(ASCP)
BD Preanalytical Systems
USA

Susan S. Smith, BA, CPT(ASPT)
Sarstedt, Inc.
USA

George F. Souza, BS, CPI, PBT(ASCP)
Massachusetts General Hospital
USA

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0




GP41, 7th ed.

Staff

Clinical and Laboratory Standards Megan L. Tertel, MA, ELS Michael A. Russell, MA
Institute Editorial Manager Editor

USA

Laura Martin
Jennifer K. Adams, MT(ASCP), MSHA Editor
Project Manager

Acknowledgment

CLSI, the Consensus Council, and the Document Development Committee on Collection of Diagnostic Specimens by
Venipuncture gratefully acknowledge the following volunteers for their important contributions to the development of
this standard:

Catherine Ernst, RN, PBT(ASCP) Ruth E. McCall, BS, MT(ASCP)
Center for Phlebotomy Education Central New Mexico Community College
USA (Retired)
USA
Daniel Interian
BD Preanalytical Systems Harry J. Neusius
USA University of Michigan Hospital
USA
Peggy Mann, MS, MT(ASCP)
University of Texas Medical Branch Lorraine Tyndall, MS, MT(ASCP)
USA USA
Helen W. Maxwell, MLT Cecelia Wright, MBA, MT(ASCP)
American Society of Phlebotomy Technicians ARUP Laboratories
USA USA

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0



GP41, 7th ed.

Contents
Abstract . . . . i
Committee Membership. . . . . . ... . e iii
FOreword. . . . . o e vii
Chapter L INtrodUCHioN ... ..o e e e e e 1
L L S0P e 2
1.2 Standard Precautions. ... ..o o 2
IS B =T a1 o] o =4 2
Chapter 2: Blood Specimen Collection PTOCESS. . . .. ...ttt e e 5
2.0 Patient s Registered . .. .o 7
2.2 Collection Test Request IS RECEIVEM . ... ..o . e 7
2.3 Patient Is Approached and Greeted. ... oo 8
24 PatientIs ldentified. ... .o 9
2.5 Precollection Requirements Are ASSESSE. .. ... .o i 12
2.6 Hands Are Cleansed . .. ..o 12
2.7 Patient IS ASSESSEA ... 12
2.8 Patient Is POSItIONEd. . ... ... 13
2.9 Specimen Is Collected .. ... oo 14
210 Specimen s Labeled. . ... oo 28
2.11 Postvenipuncture Care Is Provided . .........oooi 30
2.12 Specimen Is Handled and Transported ........... ..o e 30
Chapter 3: Blood Specimen That CannotBe Obtained ... 31
Chapter 4: Complications. . .. ..o e e 35
4.1 Accidental Arterial PUNCIUre . ..o oo 36
A2 NEIVE INJUNY oo e e e e 36
A 3 HEM A OMa . .. 37
A A HEMOIYSIS 37
4.5 Monitoring Blood Volume Collected . ......... 37
B FIrSt AT o 38
4.7 Dizziness, Syncope, or Unexpected NONIeSPONSIVENESS . .. ...ttt et 38
A8 INAUSEA . ... 39
A N OMITING e 39
4.20 CONVUISIVE SBIZUIS ...ttt ettt et 40
4L INCIAENT REPOIES oot 40

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0




GP41, 7th ed.

Contents (Continued)

© © ¢ 0 0 000 000000000000 0000000000000 00000000 000000000000 0000000000000 0000000000000 0000 O

Chapter 5: Special SitUations . . ... o e 41
5.1 Blood CUtUre SPECIMENS . . . oo e e e e e e e e 42
5.2 Therapeutic Drug MONITOMING .. ... e e 43
5.3 Vascular Access Devices and INTUSIONS . .. ... ..o o 43
54 Patient IS0latioN . . . 46
Chapter 6: Quality Management System Elements. ... ... ... i 49
6.1 CUSTOMEI FOCUS . ..o 50
6.2 Facilities and Safely ... o 50
6.3 PEISONNEL. . . 53
6.4 Purchasing and INVeNntory. . ... o 53
6.5 DocumeNnts and RECOTAS. . . ... ... o e 57
6.6 Information Management. . ... ... 57
6.7 Nonconforming Event Management. ... ... o 58
6.8 A S SIS 59
6.9 Continual IMpProvemMENt . ... o 59
Chapter 7: CONCIUSION . . .ottt ettt ettt e e e e e et e e e e e e e e aens 61
Chapter 8: Supplemental Information ........... ... . 63
RE O ENICES. . 64
Appendix A. Difficult Collection. ... .. o 74
Appendix B. Sources for Establishing Maximum Blood Volumes to Be Collected From Patients Susceptible to
[atrOgENIC ANEIMIA. .. 77
Appendix C. Collections Proximal to an Intravenous Infusion Site ... o 78
Appendix D. Preventing SYNCOPE. ... ... ... 79
The Quality Management System Approach. ........ ... 82
Related CLSI Reference Materials. .. ... ... .. 84

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0

Vi



GP41, 7th ed.

Foreword

Numerous errors can occur during the collection and handling of blood specimens, which pose significant and avoidable
risks to the patient and the phlebotomist. When global standards are not fully implemented, it is more likely that patients
will be injured during the procedure, biologically representative specimens will not be obtained from patients, and test
results will not be comparable from one facility to another.

The process and procedures detailed in this standard are intended to prevent specimen collection errors that threaten
specimen quality, protect health care professionals from accidental exposure, and prevent patients from the injuries,
complications, and medical mistakes that can result from improperly collected specimens.

Since 1977, CLSI has recognized the importance of the preexamination phase of laboratory testing, including correct
blood specimen collection and handling. Highly sophisticated testing technology cannot produce a good result from a
poorly collected specimen.

Overview of Changes

This standard replaces the sixth edition of the standard (GP41-A6, formerly H03-A6), which was published in 2007. Many
changes were made in this edition. One of the most prominent changes involved reorganizing the content into a process
with multiple procedures, which is consistent with CLSI instilling QMS principles into its documents. This standard now
articulates a sequence of chronological procedures that compose the process of successfully and safely performing a
venipuncture. The QSEs are foundational building blocks that function effectively to support the laboratory’s path of
workflow. Although not all aspects of the QSEs may be mandatory to perform the venipuncture procedure, adherence to
the QSEs ensures that the venipuncture is performed at a higher level of overall quality.

Other changes include:

» Greater detail on patient ID, specimen labeling, patient positioning, collecting from mastectomy patients,
tourniquet use, adverse reactions, needle relocation, prioritizing veins in the antecubital area, and
preventing iatrogenic anemia

» Changes to what constitutes acceptable venipuncture sites

» Significant revision of the information on collecting specimens from vascular access devices and during
infusions

» Information on trace elements tubes in regards to the order of draw
» Comprehensive sections on remedies for difficult collections

» Updated references

KEY WORDS

Antecubital anatomy Patient identification Veins

Blood specimen Phlebotomist Venipuncture
Complications from Phlebotomy

phlebotomy
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Chapter @

Introduction

This chapter includes:

» Standard’s scope and applicable exclusions » Terms and definitions used in the

L . standard
» Standard precautions information

» Abbreviations and acronyms used in the
standard

» “Note on Terminology” that highlights
particular use and/or variation in use of
terms and/or definitions
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These procedures are intended
as an appropriate model for
adoption by all health care
providers responsible for
blood specimen collection

in outpatient and inpatient
settings.

1.1

1.2

13

Introduction

Scope

This standard establishes criteria for suitable venous blood specimen
collection for medical laboratory testing. These procedures are intended as
an appropriate model for adoption by all health care providers responsible
for blood specimen collection in outpatient and inpatient settings.

Standard Precautions

Because it is often impossible to know what isolates or specimens

might be infectious, all patient and laboratory specimens are treated as
infectious and handled according to “standard precautions.” Standard
precautions are guidelines 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. Published
guidelines are available that discuss the daily operations of diagnostic
medicine in humans and animals while encouraging a culture of safety

in the laboratory.* For specific precautions for preventing the laboratory
transmission of all known infectious agents from laboratory instruments
and materials and for recommendations for the management of exposure
to all known infectious diseases, refer to CLSI document M29.2

Terminology

1.3.1 A Note on Terminology

CLSI, as a global leader in standardization, is firmly committed to achieving
global harmonization whenever possible. Harmonization is a process of
recognizing, understanding, and explaining differences while taking steps
to achieve worldwide uniformity. CLSI recognizes that medical conventions
in the global metrological community have evolved differently in different
countries and regions, and that legally required use of terms, regional
usage, and different consensus timelines are all important considerations
in the harmonization process. CLSI recognizes its important role in these
efforts, and its consensus process focuses on harmonization of terms to
facilitate the global application of standards and guidelines.
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Additional important notes:

Professionals who perform procedures in the preexamination phase of
laboratory testing work in a wide variety of health care disciplines with
diverse titles depending on the place of employment (eg, phlebotomist,
patient care technician, medical assistant, nurse, laboratory assistant,
laboratory technician, or medical technologist). For the purposes of this
standard, this individual will be referred to as “phlebotomist.”

Itis understood that many terms are used to describe those to whom
health care services are provided. As such, throughout this standard, use of
the term “patient” refers to inpatients, outpatients, clients, and any other
individual seeking services from health care providers.

In the context of this standard, “shall” and “must” are used to indicate a
requirement to be followed in order to conform to the standard and from
which no deviation is permitted, while the term “should” allows for user
discretion.

1.3.2 Definitions

angle of insertion — the angle formed by the surface of the skin and the
needle entering the skin.

antecubital — situated anterior to the cubitis, or elbow.?

distal — remote; farther from the point of reference®; EXAMPLE: The wrist
is distal to the elbow.

hematoma — a localized collection of blood, usually clotted, in an organ,
space, or tissue, usually due to a break in the wall of a blood vessel.?

iatrogenic anemia — anemia caused by diagnostic blood sampling.

medial — pertaining to the middle; closer to the median plane or midline of
a body or structure.?

median — situated in the midline of a body or structure.?

phlebotomy — the act of drawing or removing blood from the circulatory
system through a puncture to obtain a specimen for analysis and
diagnosis.

preevacuation —the creation of a vacuum, induced during the manufacture
of the tube or by the user immediately before use.

proximal — nearest; closer to the point of reference?; EXAMPLE: The wrist is
proximal to the metacarpal bones.
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