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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 o tha
development of all CLSI documents. It does not always connote unanimous agreement but does mea>n tiat fhe
participants in the development of a consensus document have considered and resolved all relevant ociections
and accept the resulting agreement.

Commenting on Documents

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

CLSI’s consensus process depends on experts who volunteer to serve as cgiitributing authors and/or as participants
in the reviewing and commenting process. At the end of each comment pcrior, the committee that developed

the document is obligated to review all comments, respond in writing to !l 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 te.th coiisensus process by a committee of experts.

Appeal Process

When it is believed that an objection has notheeiy adequately considered and responded to, the process for
appeal, documented in the CLSI Standards Lewe.lopment Policies and Processes, is followed.

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

Get Involved—Volunteer!

Do you use CLSI docume ntstin your workplace? Do you see room for improvement? Would you like to get

involved in the revisitn piacess? Or maybe you see a need to develop a new document for an emerging
technology? CLSkwants to hear from you. We are always looking for volunteers. By donating your time and talents
to improve thestandards that affect your own work, you will play an active role in improving public health across
the globe

For a¢lditianal information on committee participation or to submit comments, contact CLSI.
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: +1.610.688.0700
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Clinical and Laboratory Standards Institute EP10—Preliminary Evaluation of Quantitative Medical Laborcitor),
Measurement Procedures is intended to facilitate a limited, preliminary evaluation of the perforfazncy of 5" measurement
procedure or device. Using the experimental design and data analysis procedure described, deterniination of whether

a device has problems that require further evaluation or referral to the manufacturer can be‘done with a minimum
expenditure of time and material. Included in Appendixes A and B are sample data sheets®:hat should facilitate the
analysis of the data. Appendix C contains a more sophisticated, powerful statistical metiiod foi determining the possible
causes of imprecision.

Clinical and Laboratory Standards Institute (CLSI). Preliminary Evaluation of Quar::itati re Medical Laboratory Measurement
Procedures. 4th ed. CLSI guideline EP10 (ISBN 978-1-68440-231-1 [Print]; ISBM 978-1-58440-232-8 [Electronic]). Clinical and
Laboratory Standards Institute, USA, 2024.

The Clinical anathaboratory Standards Institute consensus process, which is the mechanism for moving a document through two
or more lcvels of review by the health care community, is an ongoing process. Users should expect revised editions of any given
douyimerte 3ecause rapid changes in technology may affect the procedures, methods, and protocols in a standard or guideline,
osers shouls 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:
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Before acquiring or adopting a new measurement procedure or instrument for in vitro diagnostic use, the laboratory
must make a preliminary decision about its acceptability. CLSI EP10 is useful for the initial evaluation of a measurement
procedure or instrument performance through assessment of several analytical performance characteristics in a
simple experiment in the Establishment Stage or Preliminary Evaluation Phase (ie, before the Validation or Verification
Phases, respectively) of the Test Life Phases Model (see Figure 1 and CLSI EP19%). The primary purpose of CLSI EP10

is to help detect performance problems that would warrant immediate correction, referral to the manufacturer, o
expanded investigation before a new device is placed into service. This initial performance check is neither a rigoress
characterization of long-term performance nor an evaluation of all factors that can affect results prodiceatay the device.
Rather, this experiment is a quick check to rule out major problems and a starting point for accumulating ¢ata‘and
experience that will enable the user to make a final decision. Additionally, developers of such mgasusement procedures
and instruments may want to perform a brief evaluation of analytical performance before procécding with more
thorough, time-consuming, and costly studies.

CLSI EP Study Designs Designated for Validation CLSI EP Study Perigr.= Designated for Verification

Developer Medical  aborator

Establishment Stage

Feasibility and Design Phase Preliminary Evaluation Phase

Transfer *>
Implemer tatior
Stage

Development Phase Verification Phase
Validation Phase ‘J Launch Phase

Maintenance Phase

Retirement Phase

Abbreviation: EP, evaliiatin protocaois.
2The eight phases sep arate into the two stages, ie, the Establishment Stage (blue), performed by a developer, and the Implementation Stage
(purple), performed,by tie end-user laboratory.

Figure 1. T\e Test Life Phases Model®
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Overview of Changes

This guideline was revised in 2024 under the Limited Revision Process and replaces CLSI EP10-A3, which was published
in 2010. Several changes were made in this edition, including:

+ Reformatting and condensing sections to improve readability

+ Adding information on the Test Life Phases Model (see CLSI EP19%) and at which phases CLSI EP10 may be applicable
to users

« Providing additional guidance in Chapter 2 on reference procedures and/or materials
- Clarifying Subchapter 7.2 on visual inspection for outliers

- Referencing related CLSI documents for guidance on validation or verification of described analytical perforniance
characteristics, when applicable

+ Updating figures

KEY WORDS

carryover experimental design out'ier
comparison of methods linearity precisio.:
evaluation protocol multiple regression

Ise of Microsoft® Excel in this guideline is not an endorsement on the part of CLSI. With each use of the trade name, “or the equivalent” is
added to indicate that this guideline also applies to any equivalent products.
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© Introduction

1.1 Scope

Before starting an extensive evaluation of a new measurement procedure, kit, or instrument for in vitro
diagnostic use, or when screening one or more candidate methods for additional consideration, it is often
necessary to make a preliminary decision about its acceptability. This can be accomplished through a
preliminary performance check to determine the feasibility and general analytical performance characteristics
of a new method. This initial performance check is neither a rigorous investigation into the procedure’s
long-term performance nor an evaluation of all factors that can affect results produced by the device. The
primary purpose of this document is to help detect problems that would cause the end user to disqualify a
candidate measurement procedure or require immediate correction, referral to the manufacturer, or expanded
investigation. Accreditation organizations may have requirements for validation or verification that exceed the
procedures in this document.

Developers can also benefit by performing this protocol either as assays are developed or before they are
validated. By performing more than five runs, developers can detect trends in the effects estimated by CLSI EP10
or document their absence.

1.2 Background

This document describes a procedure for the preliminary evaluation of linearity, proportional and constant

bias, linear drift, sample carryover, and precision of a medical laboratory measurement procedure. Preliminary
evaluations can be performed before acquisition or purchase of a new measurement procedure or instrument.
The experiment is intended primarily for evaluating automated instruments but may be appropriate for

kits, manual procedures, or other in vitro diagnostic devices. By repeating a sequence of only ten samples,
performance characteristics are estimated by plotting the data and performing some simple calculations. Using
a statistical technique called multiple linear regression analysis, further information about the factors influencing
accuracy (such as sample carryover, linear drift, and nonlinearity) can be obtained. Instructions are given for
simple data analysis, in case a computer is not available.

CLSI EP10 is intended to provide preliminary estimates of several analytical performance characteristics of the
device. The results should be used only to determine whether the device has grossly unacceptable performance.

The following chapters outline the materials and procedures to be used. Many variations on this basic experiment
are possible (such as extending the number of days or eliminating the priming samples, when appropriate).
Variations should be dictated by the complexities of the device, the particular characteristics of the measurement
procedure, and the resources available to the user, as well as the performance characteristics deemed to be most
important to the user.
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