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Foreword

The prothrombin time (PT) is the most widely performed coagulation assay. It is commonly used to
monitor antivitamin K therapy (AVK). The wide use of the PT has resulted in the introduction of
numerous thromboplastin reagents and coagulation instruments. Thromboplastin reagents can vary widely
in their response to AVK therapy depending on the source material from which they are derived. This can
result in a wide range of PT results on identical patient plasmas. Patient samples have shorter clottmg
times when less responsive PT reagents are used and longer clotting times when a more
reagent is used. A wide assortment of instruments is available to measure PT assays usi
different technologies for endpoint detection (e.g., optical-based or mechanical clot de

used. Variation in both thromboplastin reagent and instrumentation
standardization in PT test results.

Preparation (IRP). The INR is a mathematical conversion of
INR = (Plasma PT + MNPT) ..

Though the INR system has improved PT reporti i i pacxpectedly high degrees
of inconsistency in values between laboratori i i
compared to expected or true results. Suc are as inaccuracies in
INR determination can result in chroni
morbidity and mortality.

Causes for variation in INR include,
prothrombin time (MNPT) or PT;

manufacturer’s assigng : applied locally; 5) incorrect choice of IRP for reagent
calibration, causing Af¥ ; inaccuracy and imprecision in the calibration of the

ent-specific ISI (generic ISI [see the Definitions section]). When
instrument-specific ISI, local ISI verification should be performed
is correct for the laboratory. If different, local calibration should be performed.
ISI, local verification is mandatory and local ISI calibration is strongly

ermination. Local application of a conventional WHO calibration methodology is not
a labor-intensive, costly procedure using the manual tilt-tube method, and there is
insufficient IRP available for individual laboratories. Instead, certified plasma samples with assigned
PT/INR values can be used in individual laboratories to validate and if needed, calibrate the local
instrument/reagent system. Local calibration can be achieved using certified plasmas by either calculating
an ISI locally using orthogonal regression or by generating a calibration line upon which INR values are
interpolated, a direct INR.

vil
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With the use of certified plasmas for INR verification and/or calibration of the local PT/INR systems, it is
anticipated that clinical laboratories will not only report more accurate INRs, but also enhance laboratory
to laboratory consistency, leading to improvements in monitoring antivitamin K therapy and, ultimately,
patient outcomes.

A Note on Terminology

Clinical and Laboratory Standards Institute (CLSI), as a global leader in standardization, is firmly
committed to achieving global harmonization wherever possible. Harmonization is
recognizing, understanding, and explaining differences while taking steps to achig

harmonization of terms facilitates the global application of standards and is an
attention. Implementation of this policy must be an evolutionary and educational
new projects and revisions of existing documents.

In keeping with CLSI’s commitment to align terminology with
metrological terms and their uses in H54-A:

gle) measurement
and a true value of a measurand” and comprises both random and rueness is used in
value from a large
series of measurements and to a true value of ] d as the “closeness of
agreement between independent test/measureme ~ ated conditions.” As such,
it cannot have a numerical value, but may i acdium, or low. For its

obtained under specified conditions.” I iti isiorvare defined in H54-A,
primarily repeatability (i.e., “the c t between results of successive measurements
s of measurement”); while reproducibility
nts under changed conditions.” The CLSI

mas, international normalized ratio (INR), international sensitivity index (ISI),
romboplastin, verification

ing developed through the cooperation of the CLSI Area Committee on Hematology
mittee on Calibration Plasmas, and Technical Committee C5, Haemostaseology, of the
Department for Medical Standards (Normenausschuss Medizin) at the German Standards Institute
(Deutsches Institut flir Normung [DIN]). Representatives of both CLSI and DIN are participating in the
development of each organization’s respective standard. It is expected that this effort will advance the
international harmonization of this important hematology guideline, thereby improving healthcare
delivery worldwide. The DIN representative for this project is Heinz Beeser, MD, PhD, Institute for
Quality Management and Standardization in Transfusion Medicine, Teningen, Germany.

viii
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Procedures for Validation of INR and Local Calibration of PT/INR Systems;
Approved Guideline

1 Scope

CLSI document H54 reviews limitations of the INR system and provides a rationale for perforpaiig
PT/INR verification with recommendations as to when calibration may be indicated. Tk
certified plasma preparation and method of INR value assignments are described in detai
are the recommended INR range that certified plasmas should cover
certified plasmas required for local ISI calibration. A protocol for perfo
provided. Methods of calculating local ISI are included, as well as the proc
line in order to interpolate a direct INR.

may be educational for all users, Part I is prlmarlly intended
instruments used in the PT/INR system, and for manufacturers
standardize the PT assay; Part II is written for laboratory prof€ssi
prothrombin time (PT) assays.

2 Standard Precautions

Because it is often impossible to know what is
laboratory specimens are treated as infecti
precautions are guidelines that combi
isolation” practices. Standard precauti
more comprehensive than univer;
blood-borne pathogens. Standard a
for Disease Control and Preventlon (
Guldehne for 1s01at10n D6 i s. Infect Control Hosp Epidemiol. 1996;17:53-80). For

and body substance
agents and thus are
¢ intended to apply only to transmission of
idelines are available from the U.S. Centers

o of CLSY document M29—Protection of Laboratory Workers

ess of the agreement between the result of a measurement and a true
; NOTE: See measurand and trueness, below.

lasma — plasma from an individual on antivitamin K (AVK) therapy; NOTE:
st, below.

operations that establishes, under specified conditions, the relationship between
1es indicated by a measuring instrument or measuring system, or values represented by a
material measure or a reference material, and the corresponding values realized by standards (VIM93)';
NOTE 1: According to the U.S. Code of Federal Regulations, calibration is the process of testing and
adjustment of an instrument, kit, or test system, to provide a known relationship between the
measurement response and the value of the substance being measured by the test procedure (42 CFR §
493)*; NOTE 2: The term is sometimes used to describe different situations; NOTE 3: See calibration
line and direct INR determination, below.

©Clinical and Laboratory Standards Institute. All rights reserved. 1
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The Quality System Approach

Clinical and Laboratory Standards Institute (CLSI) subscribes to a quality 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 approach is based on the model presented in the most current
edition of CLSI/NCCLS document HS1—A Quality Management System Model for Health Care. The quality
system approach applies a core set of “quality system essentials” (QSEs), basic to any organization, to all operatlons
in any healthcare service’s path of workflow (i.e., operational aspects that define how a particular product g
is provided). The QSEs provide the framework for delivery of any type of product or service, serving 2
guide. The quality system essentials (QSEs) are:

Documents & Records Equipment Information Manageme
Organization Purchasing & Inventory Occurrence Manageme
Personnel Process Control Assessment

5, 8 = % £ 35 e .
8 ks 5 5 £p 2 £ g BB P
£ 3 2 g = 2 23 é & 5 9 2 2
52 g 2 ) S 5 8 2 2 % 2% | 2%
Y- &b 4 =) 5z ] S = 3 E 3 283
A o) & &3 &5 &0 = = < ? R = o
H1 X M29
C28
H3
H
Adapted from CLSI/NCCLS document HS1—A4 Qua C dealth Care.
Path of Workflow
A path of workflow is the descripti deliver the particular product or service that the
organization or entity provides. document GP26—Application of a Quality
Management System Model for Laborato ] laboratory path of workflow which consists of
three sequential processes: pg i tion, and postexamination. All clinical laboratories follow these

H54-A addresses the
documents listed in t i geeter t Related CLSI/NCCLS Publications section on the following page.

Examination Postexamination

g -

o g 5

= g 55 %8 &

g EE 23 g8 g | ZE9

7n e 2N [~ a8 ~ £ a =
H47 H47

Adapted from CLSI S document HS1—A Quality Management System Model for Health Care.

50 ©Clinical and Laboratory Standards Institute. All rights reserved.
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Related CLSI/NCCLS Publications’

C28-A2 How to Define and Determine Reference Intervals in the Clinical Laboratory; Approved Guideline—
Second Edition (2000). This document provides guidance for determining reference values and reference
intervals for quantitative clinical laboratory tests.

H1-A5 Tubes and Additives for Venous Blood Specimen Collection; Approved Standard—Fifth Edition (2003).
This standard contains requirements for blood collection tubes and additives including heparin, EDTA, and
sodium citrate.

H3-A5 Procedures for the Collection of Diagnostic Blood Specimens by Venipuncture; Appy ¥ Standard

recommendations on order of draw.

H21-A4 Collection, Transport, and Processing of Blood Specimens for Tes
Assays; Approved Guideline—Fourth Edition (2003). This guideline con
transporting, and storing blood; processing blood specimens; storing plasma
general recommendations for performing the tests.

H47-A One-Stage Prothrombin Time (PT) Test and Activated B
Approved Guideline (1996). This document provides guid
the clinical laboratory, for reporting results, and for identifi

M29-A3 Protection of Laboratory Workers From Occupationa qui ions§¥Approved Guideline—
Third Edition (2005). Based on U.S. regulations, thi flance on the risk of
transmission of infectious agents by aeroso
specific precautions for preventing the issi fection from laboratory
instruments and materials; and recomme ¢ to infectious agents.

: Proposed-level documents are being advanced through the Clinical and Laboratory Standards Institute consensus process;
therefore, readers should refer to the most recent editions.

©Clinical and Laboratory Standards Institute. All rights reserved. 51
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