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Abstract

Clinical and Laboratory Standards Institute guideline H48—Determination of Coagulation Factor Activities Using the One-Stage
Clotting Assay provides information to be used in harmonizing laboratory testing of factor assays. It provides laboratories with
guidelines to optimize factor assay testing by minimizing the effect of variation in preexamination, examination, and
postexamination processes. It identifies good laboratory practices related to analyzer and reagent performance, reference intervals,
lot-to-lot validation, quality assurance, and quality control issues. Standardizing assay performance provides patients with the best
outcomes with regard to both diagnosis and treatment. This guideline is written for laboratorians and/or diagnostic testing personnel
responsible for factor assay testing, physicians (eg, hematologists, pathologists) responsible for interpreting results, external quality
assessment programs, and manufacturers of factor assay testing reagents and test systems.

Clinical and Laboratory Standards Institute (CLSI). Determination of Coagulation Factor Activities Using the One-Stage Clotting
Assay. 2nd ed. CLSI guideline H48 (ISBN 1-56238-930-0 [Print]; ISBN 1-56238-931-9 [Electronic]). Clinical and Laboratory
Standards Institute, 950 West Valley Road, Suite 2500, Wayne, Pennsylvania 19087 USA, 2016.

The Clinical and Laboratory Standards Institute consensus process, which is the mechanism for moving a document through
two or more levels of review by the health care 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guideline, users should replace outdated editions with the current editions of CLSI documents. Current editions are listed in the
CLSI catalog 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: Telephone: +1.610.688.0100; Fax: +1.610.688.0700; E-Mail:
customerservice@clsi.org; Website: www.clsi.org.

CLINICAL AND
// I.ABORATORY
STANDARDS

INSTITUTE®


http://www.clsi.org/

HA48, 2nd ed.

Copyright ©2016 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. Determination of Coagulation Factor Activities Using the One-Stage Clotting Assay. 2nd ed. CLSI
guideline H48. Wayne, PA: Clinical and Laboratory Standards Institute; 2016.

Previous Edition:
April 1997

Reaffirmed:
August 2020

ISBN 1-56238-930-0 (Print)

ISBN 1-56238-931-9 (Electronic)

ISSN 1558-6502 (Print)

ISSN 2162-2914 (Electronic) Volume 36, Number 5

il


mailto:permissions@clsi.org
mailto:permissions@clsi.org

Committee Membership

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

Joseph Passarelli
Roche Diagnostics Corporation
USA

H48, 2nd ed.

James F. Pierson-Perry
Siemens Healthcare Diagnostics Inc.
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 Determination of Factor Coagulant Activities

Donna D. Castellone, MS,
MT(ASCP)SH

Chairholder

New York Presbyterian Hospital-
Columbia Medical Center

USA

Raymond Castillo, BS, MT(ASCP)
Centers for Medicare & Medicaid
Services

USA

Mary Doyle, PhD
Instrumentation Laboratory
USA

Staff

Clinical and Laboratory Standards
Institute

USA

Lori T. Moon, MS, MT(ASCP)
Project Manager

Megan L. Tertel, MA, ELS
Editorial Manager

Joanne P. Christopher, MA, ELS
Editor

Alexander B. Phucas
Editor

Stephen Kitchen, FIBMS, PhD
Royal Hallamshire Hospital
United Kingdom

Karen A. Moffat, BEd, MSc, ART,
FCSMLS(D)

Hamilton Regional Laboratory
Medicine Program

Canada

Ellinor 1. Peerschke, PhD, FAHA
Memorial Sloan Kettering Cancer
Center

USA

Heesun Joyce Rogers, MD, PhD
Cleveland Clinic
USA

Katherine Whelchel, MT(ASCP)SH

Diagnostica Stago
USA



H48, 2nd ed.
Acknowledgment
CLSI, the Consensus Council, and the Document Development Committee on Determination of Factor

Coagulant Activities gratefully acknowledge the following volunteers for their contributions to the
development of this guideline:

Francois Depasse, PharmD, MSc Jun Teruya, MD, DSc
Diagnostica Stago Texas Children’s Hospital, Baylor College of
France Medicine
USA
Abdel-Baset Halim, PharmD, PhD, DABCC
Daiichi Sankyo Pharma Development Stefan Tiefenbacher, PhD
USA Esoterix Coagulation
USA



H48, 2nd ed.

Contents
A 01 - Uod ST i
ComMMIttEE MEMDEISNIP. .. c.viitieiiie ettt sttt e et e be s e et e s be e st e sbeereebesreeneenre e iii
0T =Y (o TSP PRSPPSO vii
Chapter 11 INETOTUCTION ...ttt 1
1.1 R Tol 0] oL RSP 1
1.2 22103 (o {01 T SRRSO 1
13 Standard PreCaAULIONS. .........viieiiieee sttt st ne et neesre e neeenes 3
14 TEIMINOIOGY ...ttt 3
Chapter 2:  Process WOIK FIOW .......c.ooiiiiiiic sttt sttt sreane s 9
Chapter 3:  Preexamination ACHIVITIES ..........ccoiiiiiiiiie e 11
3.1 Patient Precollection Assessment and Patient Preparation ..............ccccoevvvneiencnnennns 11
3.2 SPECIMEN COIECLION ...t re st sre s 14
3.3 SPECIMEN TIANSPOI ....veeveiiteiie et ste et be s e st e e e e s beere e be s e e seesbeeseesresteenrenreas 14
3.4 Specimen Receipt and PrOCESSING ........ccoirirririeieieisesesie e 15
Chapter 4: EXamination ACHIVITIES .........oceiiiieiiiiirise e 17
4.1 INSEIUMENTALION ...ttt 17
4.2 REBAGENTS.....e e e e e ne e 19
4.3 Calibration MALErials .........ccveiriiee et nre s 21
4.4 Factor-DefiCient PIASMAS .........ccuiiiiiiiiieieeeee ettt e 23
4.5 Dilutions of Patient SAMPIE .........ccviiiiiiieee e 23
4.6 FACTON AASSAYS ...ve.vveteeteete sttt ettt r et n bt et R b r e nn e 24
4.7 Establishment of Reference INtervals ... 25
4.8 QUALTEY CONIOL ...ttt sttt e be e s reeteesrenre s 26
4.9 External QUAality ASSESSIMENT .........c.oiiiiiiiieieiei st 27
O To 0 (oL o) = 1 (] (PSR 28
Chapter 5:  PosStexamination ACHIVITIES.......c.ccuiiii it st re e 31
5.1 INEEIPIETATION. ... vttt 31
5.2 RESUIES REPOMTING ...ttt 33
Chapter B:  CONCIUSION.......c.eiiiie ettt bbb be et e be s ae et e s beesbesbeeteesbesaeensenre e 34
Chapter 7:  Supplemental INfOrmation..........ccoov i e 34
R C T =) T SRS 35
ApPPENdiX A. FACIOr ASSAY CUIVE .......oiviiiieieiteeie ettt s e e te e sresta e sbeeta e besae e sre e 39
Appendix B. Factor Parallelism and Nonparallelism............cccooiiiiiiiniiiiee e 40
Appendix C. Factor Sensitivity Determination............cccooveiinirenereneieesese e 42
Appendix D. Reporting the Possible Presence of Alloantibodies...........cccocvvvviiiniiniieieienns 44
The Quality Management SysStem APPrOaCh ..........ooiiieiiiiee e 46
Related CLSI Reference MaterialsS .........ccovvieeiiie et 47



H48, 2nd ed.

Foreword

Quantitative assays for measuring coagulant activity of both the intrinsic and extrinsic coagulation factors
are important laboratory tools. The factor assay provides valuable information in:

e Patients found to have a prolonged activated partial thromboplastin time (APTT) or prothrombin time
(PT)

e Patients with normal coagulation screening test values but a clinically suspected bleeding disorder
e Monitoring factor replacement therapy

o Risk assessment of premature atherosclerotic vascular disease in which elevated activity of Factors VII
and VIII have been demonstrated

In addition, factor activity determinations are needed to evaluate the potency of therapeutic factor
preparations such as fresh frozen plasma and factor concentrates.

This guideline provides recommendations for the routine performance of one-stage coagulation factor
assays that are based upon the conventional APTT and PT coagulation tests described in CLSI document
H47.! Recommendations on result reporting and safety precautions are also presented.

Overview of Changes

This guideline replaces the previous edition of the approved guideline, H48-A, published in 1997. Several
changes were made in this edition including:

Expanded terminology

Use of factor assays to aid in diagnosis of coagulation disorders

Enhanced preexamination, examination, and postexamination activities and sources of error
Identification and reporting of inhibitors

Anticoagulation effect on factor assays

Reagents and reagent responsiveness

Lot-to-lot verification

NOTE: The findings and conclusions in this guideline are those of the authors and are supported by the
CLSI consensus process, and do not necessarily reflect the views of the organizations the authors represent.

Key Words

Activated partial thromboplastin time, calibration, coagulation factor, extrinsic factor pathway, factor
activity, factor assay curve, intrinsic factor pathway, inhibitor, prothrombin time

vii
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Determination of Coagulation Factor Activities Using the One-Stage Clotting
Assay

Chapter 1: Introduction

This chapter includes:

e Guideline scope and applicable exclusions

Background information pertinent to the guideline content
e Standard precautions information

e “Note on Terminology” that highlights particular use and/or variation in use of terms and/or
definitions

e Terms and definitions used in the guideline

e Abbreviations and acronyms used in the guideline

Historically, testing of blood plasma factors and platelets depended on seeing the clotting process directly
or microscopically. Instrumentation later provided mechanical registration of clot development that allowed
more reproducible timing and an expression of the clotting process.??

1.1 Scope

This guideline provides specifications for the one-stage clotting factor assay. It is intended to increase the
diagnostic usefulness of the one-stage factor assay by providing the laboratory with necessary tools to
minimize the effects of variables and to provide guidelines to enhance the precision and accuracy of patient
results. Preexamination, examination, and postexamination issues specific to factor activity testing are
covered.

This guideline is written for laboratory and/or diagnostic testing personnel responsible for factor assay
testing including the performance, QC, and reporting of assays of coagulation factor activity, physicians
(eg, hematologists, pathologists) responsible for interpreting results, external quality assessment (EQA)
programs, and manufacturers of factor assay testing reagents and test systems.

This guideline does not cover chromogenic, two-stage clotting, antigenic, or manual methodologies for
factor assays. Assays for fibrinogen, von Willebrand Factor (VWF), Factor X111 (FXII1), or contact factors
of high molecular weight kininogen or prekallikrein are not covered in this guideline. Assays used to
guantify inhibitors to specific factors are not covered in this guideline.

1.2 Background

The one-stage factor assay is based on the ability of the test plasma to correct the activated partial
thromboplastin time (APTT) or prothrombin time (PT) of a specific factor-deficient plasma. The factor
activity is quantified with a factor-specific calibration curve prepared using a referenced calibration plasma
and a substrate plasma deficient in the factor being tested. Factor assays within the scope of this guideline
include Factor Il (prothrombin [FII]), Factor V (FV), Factor VII (FVII), Factor VIII (FVIII), Factor IX
(F1X), Factor X (FX), Factor XI (FXI), and Factor XII (FXII).
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