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Clinical and Laboratory Standards Institute 
Setting the standard for quality in medical laboratory testing around the world.

The Clinical and Laboratory Standards Institute (CLSI) is a not-for-profit membership organization that brings 
together the varied perspectives and expertise of the worldwide laboratory community for the advancement of a 
common cause: to foster excellence in laboratory medicine by developing and implementing medical laboratory 
standards and guidelines that help laboratories fulfill their responsibilities with efficiency, effectiveness, and global 
applicability. 
 
Consensus Process

Consensus—the substantial agreement by materially affected, competent, and interested parties—is core to the 
development of all CLSI documents. It does not always connote unanimous agreement but does mean that the 
participants in the development of a consensus document have considered and resolved all relevant objections 
and accept the resulting agreement.  
 
Commenting on Documents

CLSI documents undergo periodic evaluation and modification to keep pace with advances in technologies, 
procedures, methods, and protocols affecting the laboratory or health care.

CLSI’s consensus process depends on experts who volunteer to serve as contributing authors and/or as participants 
in the reviewing and commenting process. At the end of each comment period, the committee that developed 
the document is obligated to review all comments, respond in writing to all substantive comments, and revise the 
draft document as appropriate. 

Comments on published CLSI documents are equally essential and may be submitted by anyone, at any time, on 
any document. All comments are managed according to the consensus process by a committee of experts. 
 
Appeal Process

When it is believed that an objection has not been adequately considered and responded to, the process for 
appeal, documented in the CLSI Standards Development Policies and Processes, is followed.

All comments and responses submitted on draft and published documents are retained on file at CLSI and are 
available upon request. 

Get Involved—Volunteer!
Do you use CLSI documents in your workplace? Do you see room for improvement? Would you like to get  
involved in the revision process? Or maybe you see a need to develop a new document for an emerging 
technology? CLSI wants to hear from you. We are always looking for volunteers. By donating your time and talents 
to improve the standards that affect your own work, you will play an active role in improving public health across 
the globe.

For additional information on committee participation or to submit comments, contact CLSI.

Clinical and Laboratory Standards Institute
P: +1.610.688.0100
F: +1.610.688.0700
www.clsi.org
standard@clsi.org
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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, or 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
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Abstract
Clinical and Laboratory Standards Institute document H47—One-Stage Prothrombin Time (PT) Test and Activated Partial 
Thromboplastin Time (APTT) Test describes the principles and procedures necessary for the routine performance of the 
PT and APTT by conventional techniques using citrated plasma. Each of the two tests measures the time for a fibrin clot 
to develop in test plasma after activation. The chemical reactions are complex and, characteristically, results are affected 
by preexamination (preanalytical) and examination (analytical) variables. The PT and APTT are important screening tests 
used in laboratory evaluation of patients suspected to have disorders of blood coagulation, including the presence of 
circulating coagulation inhibitors. The PT measures the extrinsic or tissue factor pathway of the coagulation system and 
is used to monitor vitamin K antagonist therapy. The APTT measures the intrinsic coagulation pathway and is used in 
monitoring heparin therapy, as well as parenteral direct thrombin inhibitor anticoagulant therapy such as argatroban 
and lepirudin. The objective of this guideline is to improve test reproducibility through standardization of technique and 
ensure clinical relevance by setting test performance goals. The document also highlights the international effort for 
standardization of the PT through the use of the international normalized ratio.

Clinical and Laboratory Standards Institute (CLSI). One-Stage Prothrombin Time (PT) Test and Activated Partial 
Thromboplastin Time (APTT) Test. 3rd ed. CLSI guideline H47 (ISBN 978-1-68440-172-7 [Print]; ISBN 978-1-68440-173-4 
[Electronic]). Clinical and Laboratory Standards Institute, USA, 2023.
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Since its original description by Quick1 in 1935, the prothrombin time (PT) has remained an important screening test in 
the laboratory evaluation of patients with suspected disorders of blood coagulation. It is the most common coagulation 
test performed in the clinical laboratory. Although the PT was originally described as a specific, one-stage assay of 
prothrombin or Factor II, it is sensitive to quantitative or qualitative abnormalities of any of the factors involved in the 
extrinsic and common pathways of the coagulation system (Factors II, V, VII, X, and fibrinogen), as well as inhibitors of 
these factors. It is an indicator of moderate to severe hepatic disease or chronic hepatic disease, as well as vitamin K 
deficiency or disseminated intravascular coagulation. The PT is also the most commonly used test for monitoring vitamin 
K antagonist (VKA) therapy. The PT may also be prolonged by direct oral anticoagulant (DOAC) therapy, depending on the 
nature and concentration of the DOAC used.

Thromboplastin, a phospholipid/tissue factor preparation and the principal reagent used in the PT assay, is commercially 
available in a variety of preparations of human or animal origin, or human or animal recombinant material. There are 
differences among commercial thromboplastin preparations in their responsiveness to reductions in coagulation factors 
that may affect their usefulness, particularly in the monitoring of VKA therapy.2-6

The activated partial thromboplastin time (APTT) is sensitive to quantitative and qualitative abnormalities in the 
intrinsic and common pathways of coagulation. It is the second most common coagulation procedure performed in 
routine laboratories. The APTT is particularly sensitive to defects of the intrinsic coagulation pathway (Factors VIII, IX, XI, 
XII, prekallikrein, and high-molecular-weight kininogen).7,8 It is commonly used for monitoring unfractionated heparin 
anticoagulant therapy. It detects other types of pathological inhibitors of blood coagulation, the most common of which 
is the lupus anticoagulant (LA), and it is used to monitor factor replacement therapy. APTT reagents are a mixture of 
procoagulant phospholipids and a contact activator. The phospholipids may be of human, animal, or vegetable origin, and 
there are a variety of activating substances (eg, celite, kaolin, micronized silica, ellagic acid).

Ideally, the APTT is prolonged when levels of coagulation factor activity are sufficiently decreased to cause clinical 
bleeding (<30%).9 However, a number of studies have shown considerable differences in the responsiveness of the various 
APTT reagents to mild and moderate factor deficiencies, particularly deficiencies of Factor VIII and/or Factor IX.7,8,10,11 
A similarly variable sensitivity of the APTT to circulating LAs has been reported.12 Likewise, marked APTT variability in 
responsiveness to heparin and DOAC therapy has been observed among commercially available APTT reagents.8,13,14

This document is written for laboratory and/or clinical personnel responsible for the performance, quality control, and 
reporting of the PT and APTT tests, as well as for manufacturers of coagulation instruments and reagents who are 
responsible for maintaining appropriate performance standards. This document should be used in conjunction with CLSI 
documents H5415 and H57.16
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Overview of Changes
This guideline was revised in 2023 under the Limited Revision Process and replaces the second edition of the guideline, 
which was published in 2008. Several changes were made in this edition, including:

•	 Adding new anticoagulants

•	 Adding effect of hemophilia therapies on APTT

•	 Adding new references

NOTE: The content of this guideline is supported by the CLSI consensus process and does not necessarily reflect the views 
of any single individual or organization.
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One-Stage Prothrombin Time (PT) Test and Activated Partial 
Thromboplastin Time (APTT) Test

11 	 Introduction
The results of the PT and APTT tests can be affected by a number of preexamination variables, such as method 
of blood collection; surface characteristics of collection containers; type and concentration of anticoagulant; 
specimen and sample storage conditions; and examination variables, such as sample incubation time and 
temperature, contact activation time, type of reagents, and the method of end-point detection. In this 
document, standard methods for collection, transport, and processing of blood specimens are referenced in CLSI 
document H21,17 and test performance specifications are described. This is intended to minimize the effects of 
such variables, improve precision and accuracy, and, thus, the clinical usefulness of the PT and APTT.

1.1	 Scope
H47 provides general guidelines for performing PT and APTT tests with the conventional method of using 
citrated, platelet-poor plasma. It does not cover alternative methods of using citrated whole blood or capillary 
blood obtained by the fingerstick method. Nonclotting-based, end-point–detection tests, such as chromogenic 
substrate assays, are also not discussed.

1.2	 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 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 US Centers for Disease Control and Prevention.18 
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 CLSI document M29.19




