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Clinical and Laboratory Standards Institute guideline EPO7—Interference Testing in Clinical Chemistry is intended to
promote uniformity in the evaluation of interference characteristics of medical laboratory measurement procedures.
EPO7 describes procedures to screen potential interferents, quantify interference effects, and confirm interference in
patient samples. This guideline also describes procedures for medical laboratories to verify interference claims and
investigate discrepant results caused by unsuspected interferents. Detailed examples are given. EPO7 also contains
background information on interference testing concepts. Tables of recommended test concentrations for potential
interferents can be found in the supplement, CLSI document EP37:

Clinical and Laboratory Standards Institute (CLSI). Interference Testing in Clinical Chemistry. 3rd ed. CLSI guideline EPO7
(ISBN 1-56238-846-0 [Print]; ISBN 1-56238-847-9 [Electronic]). Clinical and Laboratory Standards Institute, 950 West Valley
Road, Suite 2500, Wayne, Pennsylvania 19087 USA, 2018.

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users should replace outdated editions with the current editions of CLSI documents.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:
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CLINICAL AND
// LABORATORY

STANDARDS

INSTITUTE®



EPO7, 3rd ed.

Copyright ©2018 Clinical and Laboratory Standards Institute. Except as stated
below, any reproduction of content from a CLSI copyrighted standard, guideline,
derivative 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

CLSl. Interference Testing in Clinical Chemistry. 3rd ed. CLSI guideline EPO7.
Wayne, PA: Clinical and Laboratory Standards Institute; 2018.

Previous Editions:

August 1986, December 2002, November 2005

ISBN 1-56238-846-0 (Print)

ISBN 1-56238-847-9 (Electronic)

ISSN 1558-6502 (Print)

ISSN 2162-2914 (Electronic) Volume 38, Number 7

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0



EPO7, 3rd ed.

Committee Membership

© © ¢ 0 0 0000000000000 0000000000000 0000000000000 000000000000 000000000000 000000000000 000 0

Consensus Council

Dennis J. Ernst, MT(ASCP),
NCPT(NCCT)

Chairholder

Center for Phlebotomy Education
USA

Mary Lou Gantzer, PhD, FACB
Vice-Chairholder
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

Thomas R. Fritsche, MD, PhD, FCAP,
FIDSA

Marshfield Clinic

USA

Loralie J. Langman, PhD, DABCC, FACB,
F-ABFT

Mayo Clinic

USA

Ross J. Molinaro, PhD, MLS(ASCP)CM,
DABCC, FACB

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 Interference Testing in Clinical Chemistry

Robert J. McEnroe, PhD
Chairholder
USA

Victoria Petrides, MS
Abbott
USA

Staff

Clinical and Laboratory Standards
Institute
USA

Luann Ochs, MS
Project Manager

Douglas W. Rheinheimer, MT
FDA Center for Devices and
Radiological Health

USA

Wadid Sadek, PharmD, MS, PhD
USA

Megan L. Tertel, MA, ELS
Editorial Manager

Catherine E.M. Jenkins
Editor

Michelle L. Zaharik, PhD
Augurex Life Sciences Corp
Canada

Kristy L. Leirer, MS
Editor

Laura Martin
Editor

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0




EPO7, 3rd ed.

Acknowledgment for the Expert Panel on Evaluation Protocols

© © 0 0 06 000000000 00 0000000000000 000000 00000000000 00000 000000000000 0000000000000 0000 000 0

CLSI, the Consensus Council, and the Document Development Committee on Interference Testing in Clinical Chemistry
gratefully acknowledge the Expert Panel on Evaluation Protocols for serving as technical advisors and subject matter
experts during the development of this guideline.

Expert Panel on Evaluation Protocols

James H. Nichols, PhD, DABCC, FACB Mark D. Kellogg, PhD, MT(ASCP), DABCC, FAACC
Chairholder Boston Children’s Hospital
Vanderbilt University School of Medicine USA
USA
Marina V. Kondratovich, PhD
Nils B. Person, PhD, FACB FDA Center for Devices and Radiological Health
Vice-Chairholder USA
Siemens Healthcare Diagnostics, Inc.
USA Paula Ladwig, MS, MT(ASCP)
Mayo Clinic
Valeria L. Alcon, PhD USA
Health Canada
Canada Robert J. McEnroe, PhD
USA
Jeffrey R. Budd, PhD
Beckman Coulter Curtis A. Parvin, PhD
USA Bio-Rad Laboratories, Inc.
USA
Acknowledgment

© © ¢ 0 0000000000 0000000000000 0000000000000 000000 0000000000000 0000000000000 0000000 000 0

CLSI, the Consensus Council, and the Document Development Committee on Interference Testing in Clinical Chemistry
gratefully acknowledge the following volunteers for their important contributions to the development of this guideline:

Goce Dimeski, PhD, FFSc (RCPA) W. Gregory Miller, PhD

Princess Alexandra Hospital Virginia Commonwealth University Health System
Australia USA

A. Paul Durham, MA Merle B. Smith, MBA, MS, MT(ASCP)
APD Consulting Siemens Healthcare Diagnostics, Inc.
USA USA

Beimar Iriarte, MS Oswald Sonntag, PhD

Abbott Bio-Rad Laboratories GmbH

USA Germany

James J. Miller, PhD, DABCC, FACB Karen L. Warren, MS

University of Louisville Hospital Ortho-Clinical Diagnostics, Inc.

USA USA

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0



EPO7, 3rd ed.

OIS e
Abstract . . . . i
Committee Membership. . . . . . ... . e iii
FOreword. . . . . o e vii
Chapter L INtrodUCHioN ... ..o e e e e e 1
L L S0P e 2
1.2 Standard Precautions. ... ..o o 3
L3 TIMINOIOZY . . . v 3
Chapter 2: General Considerations. . ... .. ..ottt 11
2.1 Interference Testing Flow Chart . ... oo o 12
2.2 Contributions to Inaccurate Test Results. ... o 13
Chapter 3: Preparing for Interference Testing ...t e 17
3.1 Acceptance Criteria for Interference Testing .. ... 18
3.2 Measurand Concentrations. .. ... ... oo 20
3.3 Potential Interferents. .. oo 22
3.4 Interferent Test CoNCENTrations .........ooii i 23
Chapter 4: Quality Assurance and Safety. ..........ooiiii i 25
4.1 Precision Verification . ... ... oo 26
4.2 Trueness Verification .. ... oo 26
4.3 CarryoVer ASSeSSMENT. .. 26
4.4 Quality Control. ... 26
4.5 Safety and Waste Disposal . ... 27
Chapter 5: Interference Screening Testing (Paired-Difference Testing) ...t 29
5.1 Determining the Number of Replicates ... ... 31
5.2 Preparing Test Materials . .. ..o o 34
5.3 Experimental ProcedUre . .. ... o 39
S5AWOrked EXamPpIe . ... 42
Chapter 6: Characterizing Interference Effects (Dose-Response Experiment)...............coooviiinn... 45
6.1 Experimental DesIGN ... ..o o 46
6.2 Data ANalysis. ... 49

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0




EPO7, 3rd ed.

Contents (Continued)

© © ¢ 0 0 0000000000000 00000000000 000000000000 0000000000000 0000000000000 0000000000000 000 0

Chapter 7: Evaluating Interference Using Patient Calculations................c.oo i, 65
7.1 Test Group of Patient Specimens. ... ... oo 67
7.2 Control Group of Patient Specimens . ... . 67
7.3 Reference or Comparative Measurement Procedure ...... ...t 68
74 Experimental ProcedUure . ... o 68
7.5 Data ANy SIS . 69
Chapter 8: Investigating Discrepant PatientResults........... ... i 75
8.1 Verifying Measurement Procedure Performance. ....... ..o it 76
8.2 Evaluating Specimen Quality ............. 76
8.3 Confirming the Original ReSUI. .. ... oo i e 77
8.4 Identifying Potential Interferents. ... ... . 77
8.5 Determining the Probable Interferent ... ... . 78
8.6 Characterizing the Interference. ... ... o 79
Chapter 9: Providing Information Regarding Interferences ........... ..., 81
9.1 Information Useful for a Medical Laboratory. ... ... i 82
9.2 Providing Information to a Medical Laboratory ....... ... 82
Chapter 10: CONCIUSTION. . .. ettt ettt ettt ettt ettt e e e e e e e e e e e e et e e e e 85
Chapter 11: Supplemental Information. ... ... o e 87
Re ETENCES. . .. 88
Appendix A. Measurand Concentrations for Use in Interference Testing ................ooo i, 92
Appendix B. Guidelines for Specific Measurement Procedures .......... ... i 103
The Quality Management System Approach. ............ ... . 106
Related CLSI Reference Materials. ...... ... o 108

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0

Vi



EPO7, 3rd ed.

Foreword

© © © 0 00 00000 0000000000000 0000000000000 000000000000 00000 o

Interferents can be a significant source of error in medical laboratory
measurements.>*Such errors can represent a hazard to the patient. Although
performance is routinely monitored by internal QC and external quality
assessment procedures, and accuracy can, in some cases, be verified by
comparison to reference measurements, procedures, or materials (eg,
commercial standards or weighed-in concentrations), laboratories cannot
easily detect error caused by interferents. Therefore, manufacturers of in
vitro diagnostic measuring systems need to include evaluation of potential
interferents’ effects in their risk analyses at the product design stage.

Although continually improving the selectivity of measurement procedures

is a desirable goal, compromise is sometimes necessary to meet medical
laboratories’ needs. This guideline assists manufacturers and laboratories

with evaluating interferents, determining the extent of interfering effects in
the context of medical needs, and informing customers of known sources of
medically significant error, in order to avert such errors. This guideline identifies
many potential interferents to be evaluated in the risk management process.®

Manufacturers and medical laboratories are responsible for ensuring that
measurement procedures are specific enough to meet the medical caregivers’
needs. Laboratories should also investigate discrepant results for possible
interferents and provide objective feedback to the manufacturers who supply
their measuring systems.

To accommodate the variety of existing and future measurement procedures,
this guideline is intended to provide recommendations instead of rigid
protocols. The document development committee strived to achieve a balance
between consistency of structured protocols and flexibility to accommodate
the technology being evaluated. Laboratory scientists and manufacturers
need to understand the scientific concepts, make informed choices, and work
together toward the common goal of safeguarding patient care. Identifying

an interference effect, evaluating its medical significance, determining its
underlying cause, and ultimately improving the measurement procedure
necessitates close cooperation between the laboratory and the manufacturer.

Background information is included to explain key chemical and statistical
concepts.® It is important to note that this guideline focuses on interference
with the examination portion of the measurement procedure. It does not
include information on physiological effects caused by drugs and their
metabolites. A series of recommendations on drug effects has been previously
published as a compendium.”® Comprehensive literature surveys of the
analytical and physiological effects of drugs and other substances have also
been published.>#91°
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Overview of Changes

This guideline replaces the previous edition of the approved guideline, EP07-A2,
published in 2005. Several changes were made in this edition, including:

« Improved the process for conducting drug screening and characterization
to make it simpler and easily performed

+ Reviewed and updated the statistics used in determining interference
- Updated the appendixes, including clarifying their purpose and function

+ Moved former Appendixes C (Interferent Test Concentrations) and D
(Interference Test Concentrations for Endogenous Analytes) to the
new supplement, CLSI document EP37,* so they may be updated more
frequently

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.

KEY WORDS

Evaluation Matrix effect Validation
Interference Risk management Verification
Interferent Selectivity
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Chapter @

Introduction

This chapter includes:

Guideline’s scope and applicable - Terms and definitions used in the
exclusions guideline
Standard precautions information - Abbreviations and acronyms used in the

guideline

“Note on Terminology” that highlights
particular use and/or variation in use of
terms and/or definitions
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1.1

Introduction

Scope

This guideline is intended for manufacturers and medical laboratories, for
two purposes:

+ Assist manufacturers and other developers of laboratory measurement
procedures in characterizing the effects of potential interferents on
measurement procedures results by providing information on:

— Relevant interferents and concentrations to be tested

— Likely effects of the interferent on the concentration of the
measurand of interest (ie, no effect, positive effect, or negative
effect)

— Scientifically valid experimental designs
— Appropriate data analysis and interpretation
— Stating meaningful interference claims

+ Assist medical laboratories in investigating discrepant results that may
be due to interferents by:

— Defining a systematic investigation strategy
— Specifying data collection and analysis procedures

— Promoting greater cooperation between laboratory scientists and
manufacturers so that new interferents are identified, disclosed, and
ultimately eliminated

Any measurement procedure, quantitative or qualitative, may be

subject to interference. This guideline is written for a broad spectrum of
measurement procedures and measuring systems, with primary focus on
quantitative methods and qualitative methods with interpretation based
on numeric values. Modification may be necessary to accommodate the
particular characteristics of the procedure being evaluated. Measurement
procedures that use serum, plasma, whole blood, cerebrospinal fluid, urine,
and most other body fluids can be evaluated for interferents using this
guideline.

EPO7 and its supplement, CLSI document EP37! are not meant to include
a complete list of interferents to be tested and do not stipulate that all
potential interferents included in CLSI document EP37* are to be tested.
However, EPO7 and CLSI document EP37* are intended to provide a solid
starting point for assessing interference effects. This guideline is limited
to testing potential interference from chemical substances that may

be exogenous (eg, drugs) or endogenous changes in concentrations of
substances caused by disease processes (eg, bilirubin, lipoproteins).
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This guideline does not cover potential interference from physiological o

conditions (eg, pregnancy, diurnal effects) or effects from environmental IMPORTANT NOTE:?

conditions (eg, heat, sunlight). treeesessesceeceieeiien

This guideline does not cover

1.2 Standard Precautions potential interference from
physiological conditions or
effects from environmental
conditions.

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 known infectious agents and thus are more
comprehensive than universal precautions, which are intended to apply
only to transmission of bloodborne pathogens. Published guidelines

are available that discuss the daily operations of diagnostic medicine

in humans and animals while encouraging a culture of safety in the
laboratory.** For specific precautions for preventing the laboratory
transmission of all known infectious agents from laboratory instruments
and materials and for recommendations for the management of exposure
to all known infectious diseases, refer to CLSI document M29.12

1.3 Terminology

1.3.1 A Note on Terminology

CLSI, as a global leader in standardization, is firmly committed to achieving
global harmonization whenever possible. Harmonization is a process of
recognizing, understanding, and explaining differences while taking steps
to achieve worldwide uniformity. CLSI recognizes that medical conventions
in the global metrological community have evolved differently in different
countries and regions and that legally required use of terms, regional
usage, and different consensus timelines are all important considerations
in the harmonization process. CLSI recognizes its important role in these
efforts, and its consensus process focuses on harmonization of terms to
facilitate the global application of standards and guidelines.

Within this guideline, the terms “specimen” and “sample” are differentiated
as follows: the term “specimen” refers to the component taken directly
from the body, with or without anticoagulants and preservatives, that

has not been physically or chemically changed, except that it may have
been centrifuged (ie, blood cells have been separated from the serum or
plasmay); the term “sample” is used to denote a specimen that has been
physically or chemically changed from its original state, as in having been
spiked with a potential interferent.

The term “manufacturer,” for the purpose of this guideline, is used to
mean any person or organization that develops a measurement procedure
for use in a medical laboratory, including in vitro diagnostic device
manufacturers and laboratories that make laboratory-developed tests.
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