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NCCLS... 
Global Consensus Standardization for Health Technologies 
 
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 healthcare 
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 healthcare issues. NCCLS is based on 
the principle that consensus is an effective and cost-
effective way to improve patient testing and healthcare 
services. 

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

PUBLICATIONS 

An NCCLS 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 NCCLS voluntary consensus process is a protocol 
establishing formal criteria for: 

• the authorization of a project 

• the development and open review of documents 

• the revision of documents in response to comments 
by users 

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

 

Most NCCLS 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  An NCCLS consensus document undergoes the 
first stage of review by the healthcare 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 healthcare community. It should be 
reviewed to assess the utility of the final document, to 
ensure attainment of consensus (i.e., that comments on 
earlier versions have been satisfactorily addressed), and to 
identify the need for additional consensus documents. 

NCCLS 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 NCCLS’s established 
consensus procedures. Provisions in NCCLS 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 
NCCLS 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 NCCLS 
document. Address comments to the NCCLS Executive 
Offices, 940 West Valley Road, Suite 1400, Wayne, PA 
19087, USA. 

VOLUNTEER PARTICIPATION 

Healthcare professionals in all specialties are urged to 
volunteer for participation in NCCLS projects. Please 
contact the NCCLS Executive Offices for additional 
information on committee participation. 
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Abstract 
 
NCCLS document H18-A3—Procedures for the Handling and Processing of Blood Specimens; Approved Guideline—Third 
Edition considers multiple variables that are involved in handling and processing blood specimens. Its application should enable 
the user to recognize and control accuracy and precision factors that occur between the time of blood collection and the time of 
test performance. 
 
Criteria for optimal serum, plasma, or whole blood samples are established, as well as criteria for the performance of in vitro 
devices used to process blood specimens. Implementation of recommended procedures should assist laboratories in the pursuit of 
excellent performance, with useful, accurate patient test results as the ultimate goal. 
 
NCCLS. Procedures for the Handling and Processing of Blood Specimens; Approved Guideline—Third Edition. NCCLS 
document H18-A3 (ISBN 1-56238-555-0). NCCLS, 940 West Valley Road, Suite 1400, Wayne, Pennsylvania 19087-1898 USA, 
2004. 
 

 
 

 

 
THE NCCLS consensus process, which is the mechanism for moving a document through two or more levels of review by the 
healthcare community, is an ongoing process. Users should expect revised editions of any given document. Because rapid 
changes in technology may affect the procedures, methods, and protocols in a standard or guideline, users should replace 
outdated editions with the current editions of NCCLS documents. Current editions are listed in the NCCLS Catalog, which is 
distributed to member organizations, and to nonmembers on request. If your organization is not a member and would like to 
become one, and to request a copy of the NCCLS Catalog, contact the NCCLS Executive Offices. Telephone: 610.688.0100; 
Fax: 610.688.0700; E-Mail: exoffice@nccls.org; Website: www.nccls.org 

This is a preview of "H18-A3". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/CLSI/H18A3?source=preview


Number 38 NCCLS
 

 ii 

This publication is protected by copyright.  No part of it may be reproduced, stored in a retrieval system, 
transmitted, or made available in any form or by any means (electronic, mechanical, photocopying, 
recording, or otherwise) without prior written permission from NCCLS, except as stated below. 
 
NCCLS hereby grants permission to reproduce limited portions of this publication for use in laboratory 
procedure manuals at a single site, for interlibrary loan, or for use in educational programs provided that 
multiple copies of such reproduction shall include the following notice, be distributed without charge, 
and, in no event, contain more than 20% of the document’s text. 

 
Reproduced with permission, from NCCLS publication H18-A3—Procedures for the 
Handling and Processing of Blood Specimens; Approved Guideline—Third Edition 
(ISBN 1-56238-555-0).  Copies of the current edition may be obtained from NCCLS, 940 
West Valley Road, Suite 1400, Wayne, Pennsylvania 19087-1898, USA.        

 
Permission to reproduce or otherwise use the text of this document to an extent that exceeds the 
exemptions granted here or under the Copyright Law must be obtained from NCCLS by written request.  
To request such permission, address inquiries to the Executive Vice President, NCCLS, 940 West Valley 
Road, Suite 1400, Wayne, Pennsylvania 19087-1898, USA. 
 
Copyright ©2004. The National Committee for Clinical Laboratory Standards.  
 
Suggested Citation 
 
(NCCLS.  Procedures for the Handling and Processing of Blood Specimens; Approved Guideline—Third 
Edition. NCCLS document H18-A3 [ISBN 1-56238-555-0].  NCCLS, 940 West Valley Road, Suite 1400, 
Wayne, Pennsylvania 19087-1898 USA, 2004.) 
 
Proposed Standard      Approved Guideline—Third Edition 
October 1981      November 2004 
 
Tentative Standard 
March 1983 
 
Approved Guideline  
December 1990 
 
Approved Guideline—Second Edition 
October 1999 
 
 
 
 
 
ISBN 1-56238-555-0 
ISSN 0273-3099 

This is a preview of "H18-A3". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/CLSI/H18A3?source=preview


Volume 24 H18-A3
 

 iii

Committee Membership 
 
Area Committee on Hematology 
 
Bruce H. Davis, M.D.  
Chairholder  
Maine Medical Center Research 
Institute  
Scarborough, Maine 
 
Samuel J. Machin, MB, Ch.B, 
FRCPath 
Vice-Chairholder 
The University College London 
Hospitals 
London, United Kingdom 
 
Dorothy M. Adcock, M.D.  
Esoterix Coagulation 
Aurora, Colorado 
  
Frank M. LaDuca, Ph.D.  
International Technidyne Corporation 
Edison, New Jersey 
  
Ginette Y. Michaud, M.D.  
FDA Center for Devices and  
Radiological Health 
Rockville, Maryland 
 
Albert Rabinovitch, M.D., Ph.D. 
Abbott Laboratories 
Hematology Business Unit 
Santa Clara, California  

Maryalice Stetler-Stevenson, M.D., Ph.D.  
National Institutes of Health 
Bethesda, Maryland 
 
Advisors 
 
Charles F. Arkin, M.D. 
Lahey Clinic 
Burlington, Massachusetts 
 
J. David Bessman, M.D.  
University of Texas Medical Branch 
Galveston, Texas 
 
Sheila Clover, CPT(ASCP)(NCA)  
Phlebotomy West 
Brentwood, California 
  
Dennis J. Ernst, M.T.(ASCP)  
Center for Phlebotomy Education 
Ramsey, Indiana 
  
John A. Koepke, M.D.  
Durham, North Carolina 
  
Francis Lacombe, M.D., Ph.D.  
Laboratoire d’Hematologie 
Pessac, France 
 
Kandice Kottke-Marchant, M.D., Ph.D. 
The Cleveland Clinic Foundation 
Cleveland, Ohio 

Richard A. Marlar, Ph.D.  
Oklahoma City VA Medical Center 
Oklahoma City, Oklahoma 
 
Diane I. Szamosi, M.A., M.T.(ASCP)SH
Greiner Bio-One,  
VACUETTE North America, Inc. 
Monroe, North Carolina 

Luc Van Hove, M.D., Ph.D.  
Abbott Laboratories 
Abbott Park, Illinois 
 
Staff 
 
David E. Sterry, M.T.(ASCP) 
Staff Liaison 
NCCLS 
Wayne, Pennsylvania  
 
Donna M. Wilhelm 
Editor  
NCCLS 
Wayne, Pennsylvania 
 
Melissa A. Lewis 
Assistant Editor 
NCCLS 
Wayne, Pennsylvania 

 
 
Acknowledgement 
 
NCCLS gratefully acknowledges the experts and institutions listed below for their help in preparing the 
approved-level third edition of this guideline. 
 
Roger R. Calam, Ph.D., DABCC St. John Hospital 
J. David Bessman, M.D. University of Texas Medical Branch 
Dennis J. Ernst, M.T.(ASCP) Center for Phlebotomy Education 
Susan S. Smith Sarstedt, Inc. 
Diane I. Szamosi, M.A., M.T.(ASCP), SH Greiner Bio-One, VACUETTE North America, Inc. 
David J. Warunek, Ph.D., M.B.A. BD VACUTAINER Systems 
Joan D. Wiseman, M.T.(ASCP), CT Consultant 
 
 
 
 

This is a preview of "H18-A3". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/CLSI/H18A3?source=preview


Number 38 NCCLS
 

 iv 

This is a preview of "H18-A3". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/CLSI/H18A3?source=preview


Volume 24 H18-A3
 

 v

Contents 
 

Abstract ....................................................................................................................................................i 

Committee Membership........................................................................................................................ iii 

Foreword.............................................................................................................................................. vii 

1 Scope..........................................................................................................................................1 

2 Introduction................................................................................................................................1 

3 Standard Precautions..................................................................................................................1 

4 Definitions .................................................................................................................................1 

5 Description of the Product Class................................................................................................2 

6 Whole Blood Processed to a Serum or Plasma Sample .............................................................2 
6.1 Precentrifugation Phase ................................................................................................4 
6.2 Centrifugation Phase...................................................................................................10 
6.3 Postcentrifugation Phase.............................................................................................13 

7 Serum and Plasma Separator Devices......................................................................................14 
7.1 Devices Used During Centrifugation..........................................................................14 
7.2 Devices Used After Centrifugation.............................................................................17 
7.3 Tube Closure...............................................................................................................17 
7.4 Device Shelf-Life........................................................................................................17 
7.5 Interferences................................................................................................................17 

References.............................................................................................................................................19 

Summary of Comments and Area Committee Responses ....................................................................23 

Summary of Delegate Comments and Area Committee Responses .....................................................25 

The Quality System Approach..............................................................................................................32 

Related NCCLS Publications................................................................................................................33 
 

 

This is a preview of "H18-A3". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/CLSI/H18A3?source=preview


Number 38 NCCLS
 

 vi 

This is a preview of "H18-A3". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/CLSI/H18A3?source=preview


Volume 24 H18-A3
 

 vii

Foreword 
 
This guideline specifies criteria that should assist the laboratory and other healthcare providers in 
recognizing and reducing or eliminating preanalytic error resulting from improper handling of blood 
specimens.  The document is the result of considerable discussion and comment; appropriate references 
are indicated.   
 
Recognition of the need for procedures that address the different areas of specimen collection is 
evidenced by the following NCCLS documents: 
 
• H1—Tubes and Additives for Venous Blood Specimen Collection; 
 
• H3—Procedures for the Collection of Diagnostic Blood Specimens by Venipuncture; 
 
• H4—Procedures and Devices for the Collection of Diagnostic Capillary Blood Specimens; 
 
• H11—Procedures for the Collection of Arterial Blood Specimens; 
 
• H18—Procedures for the Handling and Processing of Blood Specimens; and 
 
• H21—Collection, Transport, and Processing of Blood Specimens for Testing Plasma-Based 

Coagulation Assays. 
 
In this document, certain abbreviations have been used: AST (aspartate aminotransferase, SGOT); ALT 
(alanine aminotransferase, SGPT); LD (lactic dehydrogenase, LDH); CK (creatine kinase, CPK); APTT 
(activated partial thromboplastin time); T3 (tri-iodothyronine); T4 (thyroxine); and PCV (packed cell 
volume). 
 
This document replaces the second-edition approved guideline, H18-A2, which was published in 1999. A 
number of changes have been made in this edition; chief among them is the expansion of the 
recentrifugation section to include gel and non-gel tubes (see Section 6.2.3). The recommendation that gel 
tubes should not be used for the collection of ionized calcium specimens has been deleted from Section 
7.5 for consistency with NCCLS document C31—Ionized Calcium Determinations: Precollection 
Variables, Specimen Choice, Collection, and Handling.  
 
Key Words 
 
Chilled specimens; criteria for specimen rejection; handling and processing specimens; precentrifugation, 
centrifugation, and postcentrifugation phases; serum or plasma contact with clot or cells; serum/plasma 
separator devices; tube closure 
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Procedures for the Handling and Processing of Blood Specimens;  
Approved Guideline—Third Edition 

 
1 Scope  
 
This guideline addresses handling and processing of blood specimens for analytical determinations using 
serum, plasma, or whole blood in the clinical laboratory.  The variables associated with precentrifugation, 
centrifugation, and postcentrifugation phases of specimen handling and processing are emphasized.  
Where applicable, the recommendations should be considered by the following laboratory areas: 
chemistry, coagulation, hematology, immunology, ligand assay, serology, toxicology/therapeutic drug 
monitoring, virology, blood bank, and molecular or DNA analysis. 
 
2 Introduction 
 
This guideline addresses the multiple factors associated with handling and processing blood specimens. 
These factors can introduce test result inaccuracy or systematic bias after the specimen has been collected 
but before the test is performed.  Performance criteria for in vitro diagnostic blood collection devices used 
to separate serum or plasma from cellular components are also addressed. 
 
Several issues in the handling and processing of blood specimens are documented in the scientific 
literature.1-12  Specific concerns relate to prolonged contact of serum or plasma with cells or with tube 
stoppers; hemolysis; analyte concentration changes due to evaporation; incorrect storage temperature; the 
use of anticoagulants and serum/plasma separator devices; incorrect transport; and turnaround time (TAT) 
for patient results.  Recognition and control of these variables should reduce error and contribute to the 
medical usefulness of patient test results. 
 
3 Standard Precautions 
 
Because it is often impossible to know what 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 infectious agents and thus are more comprehensive 
than universal precautions which are intended to apply only to transmission of blood-borne pathogens. 
Standard and universal precaution guidelines are available from the U.S. Centers for Disease Control and 
Prevention (Guideline for Isolation Precautions in Hospitals. Infection Control and Hospital 
Epidemiology. CDC. 1996;17(1):53-80 and MMWR 1988;37:377-388). For specific precautions for 
preventing the laboratory transmission of all infectious agents from laboratory instruments and materials 
and for recommendations for the management of exposure to all infectious disease, refer to the most 
current edition of NCCLS document M29—Protection of Laboratory Workers from Occupationally 
Acquired Infections. 

  
4 Definitions 
 
Accuracy (of measurement) – Closeness of the agreement between the result of a measurement and a 
true value of the measurand (VIM93).13 
 
Analyte – Component represented in the name of a measurable quantity (ISO 17511)14; NOTES: a) In 
the type of quantity “mass of protein in 24-hour urine,” “protein” is the analyte. In “amount of substance 
of glucose in plasma,” “glucose” is the analyte. In both cases, the long phrase represents the Measurand 
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