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altered,” “processed,” “diluted,” “supplemented,” and “simulated” have been used
interchangeably to describe substitutions for patient samples. This guideline establishes a uniform term, “surrogate

Terms such as “contrived,

sample,” and definition to describe material(s) that is used as a substitute for body fluid or tissue from a single human
individual.

When appropriately characterized patient samples are unavailable, surrogate samples serve an ing

levels or at the extremes of the analytical measuring interval. A lack of available
disease prevalence, invasive sampling methods, or other reasons.

This guideline establishes an approach for selecting, preparing, and using surrogate sa
for creating a surrogate sample plan and presents a hierarchy, by performange
surrogate sample. The hierarchical approach is demonstrated through pg cific examples.

KEY WORDS

Artificial analyte
Artificial matrix gate sample

Hierarchy
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Introduction
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© introduction

1.1 Scope

This guideline establishes a definition of “surrogate sample” and an approach fq
these samples. It discusses surrogate sample:

- Composition

« Technical preparation

- Selection criteria

- Documentation and planning

« Use in specific performance study types

The intended users of this guideline are in vitro diagnostic (IVD) devi8 X s, and regulators.
This guideline does not describe performance study design, which is co9 ' and guidelines
(see CLSI document EP19%).

1.2 Background

Development, validation, and verification of ilabi atient samples for
testing. When appropriate patient sample
enables more efficient use of biologic ials, i ing efficiency, and facilitates the development of
tests for new biomarkers. Patient sam
reasons.

Reasons that patient samp

- Logistical constrainj

€ with concentrations at medical decision levels (MDLs) or at
¥ interval (AMI)

ack the necessary characteristics for a performance study)

+ Unavailability of bl r negative samples

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

3.1 Patient Sample

An analyte sampled for testing originates from the human body, where two components are in balance: the
analyte and the surrounding natural matrix. The matrix of the patient sample is all sample components except
the analyte. For example, when blood sodium concentrations are measured, sodium is the analyte, whj

dant prior research
using particular

Therefore, when available, patient specimens are the

3.2 Surrogate Sample

This guideline establishes a definition of su
substitute for body fluid or tissue taken inati single human subject to study the characteristic
of interest. Physical separation, collec

venipuncture draw, formalin fixation, or i onfer surrogate sample designation.
Surrogate analyte, surrogate gasimi a combination of surrogate analyte and matrix can be used

« Pooled patient sa

- Materials supple analyte of interest

-+ Material composed of a d an analyte that simulates the analyte of interest and a matrix
created t

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0
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O surrogate Sample Hierarchical Approach

4.1 Decision to Use Surrogate Samples

Laboratories and commercial manufacturers (collectively “developers”) prefer to use freshly collected, archived,
or frozen patient samples for performance evaluations, some validations or verifications, and regulatory

submissions. However, patient samples that are used to test the performance of an assay may be una
several reasons. Figure 2 illustrates the process for deciding to use surrogate samples.

Use of surrogate sample(s)

is considered

Are fresh or

archived patient ]
samples available and .Y(?S. Patient Sa"t‘f‘kfS .
adequate for the are use

specified use?

Surrogate sample and

composition are selected

2 Four basic symbols are used in this process flow chart: oval (sig
(designates process activities), diamond (includes a questiongwi

4.2

lopers can apply a hierarchical approach to determine the
bination for the designated use. The hierarchy shown in Table 3
Ogate analyte and/or matrix and the patient samples used in the test.
combinations for surrogate samples and places them in a hierarchy, with pooled
ented individual patient samples at the top. This hierarchy serves as the starting

s and the rationale in a surrogate sample plan, as discussed in Chapter 5. For ease of

use, sa le 3 have been assigned alphanumerical characters. Appendix A provides surrogate sample
descriptions and examples.

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0
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© surrogate Sample Plan

Before using surrogate samples, developers should first consider the goals and objectives of each study or use
and then determine whether and what type of surrogate samples are appropriate. A surrogate sample type
that is suitable for one performance study or use may not be suitable for another study or use. Using the risk
management principles described in international standards**** and in CLSI documents EP18% and EP23,*
the developer can create a surrogate sample plan based on performance study objectives, patient sa

scientific rationale and decision-making process. Figure 4 illustrates the proces
plan.

Surrogate samples
are selected

Study or use objectives
are determined

Needed sample is
identified®

Sample gaj- -fe
identifi

ogate samp
is developed

“tability, storage,
< for use are

consia. ‘qualifying
the sun ample

“gate sample plan
~lemented

flow chart: oval (signifies the beginning or end of a process), arrow (connects process activities), box

®The analyte, matrix, volume, and con ion should mimic those of the patient sample.

Figure 4. Process for Develg urrogate Sample Plan?
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c37 Preparation and Validation of Commutable Frozen Human Serum Pools as Secondary Reference
Materials for Cholesterol Measurement Procedures. 1st ed., 1999. This guideline details
procedures for the manufacture and evaluation of human serum pools for cholesterol measurement.

Cc49 Analysis of Body Fluids in Clinical Chemistry. 2nd ed., 2018. This guideline prog

EPO5 Evaluation of Precision of Quantitative Measurement Proced

EPO6 Evaluation of Linearity of Quantitative Measu : . . This guideline
provides information for characterizing the linearit t procedure, validating
a linearity interval claim (to be performed by the man i an established linearity

EPO7 Interference Testing in Clinical Ch . . gleline provides background
information, guidance, and ex igatiing tifying, and characterizing the

EPO9 i jas Estimation Using Patient Samples. 3rd ed., 2018.

EP12 ative Test Performance. 2nd ed., 2008. This document

B protocol design and data analysis when evaluating qualitative

he commutability of processed samples by determining if they behave
an unprocessed patient samples when two quantitative measurement procedures are

2 CLSI documents are continually reviewed and revised through the CLSI consensus process; therefore, readers should refer to the most
current editions.
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Related CLSI Reference Materials (Continued)

EP17 Evaluation of Detection Capability for Clinical Laboratory Measurement Procedures. 2nd ed.,
2012. This document provides guidance for evaluation and documentation of the detection capability
of clinical laboratory measurement procedures (ie, limits of blank, detection, and quantitation), for
verification of manufacturers’ detection capability claims, and for the proper use and interpretation of
different detection capability estimates.

EP18 Risk Management Techniques to Identify and Control Laboratory Error Sources. 2

laboratory managers and supervisors who wish to learn about risk managem
processes.

EP19 A Framework for Using CLSI Documents to Evaluate Clinica
Procedures. 2nd ed., 2015. This report uses the “measuremey
to aid users of CLSI evaluation protocols documents during g
measurement procedures developed by both commercial m3
laboratory-developed tests.

EP23™ Laboratory Quality Control Based on Risk
guidance based on risk management for labo

document provides
plans tailored to the
ntion of the test.

EP25

EP30 Characterizatio
Medicine. 1st g
the productio C commutable reference materials, as well as to assist assay

s often medically necessary to provide results for specimens with

the analytical measuring interval of an in vitro diagnostic measurement procedure.
anufacturers and laboratory scientists with establishing, validating, or verifying a
will provide an extended measuring interval for such specimens.

Is guideline h
dilution schem

EP35 Equivalence or Suitability of Specimen Types for Medical Laboratory

ent Procedures. 1st ed., 2019. This guideline provides recommendations for assessing
clinically equivalent performance for additional similar-matrix specimen types and suitable performance
for dissimilar-matrix specimen types, such that the laboratory does not necessarily need to repeat the full
measurement procedure validation for each specimen type. The recommendations in this guideline apply

to both quantitative measurement procedures and qualitative examinations.
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Related CLSI Reference Materials (Continued)

EP37 Supplemental Tables for Interference Testing in Clinical Chemistry. 1st ed., 2018. This document
includes recommended testing concentrations for analytes and endogenous substances that may
interfere in clinical chemistry measurement procedures and is intended for use with the evaluation
procedures in the Clinical and Laboratory Standards Institute guideline EPO7.

M29 Protection of Laboratory Workers From Occupationally Acquired Infections,

recommendations for the management of exposure to infectious

MMo03 Molecular Diagnostic Methods for Infectious Diseases. 3rd ed., 2
topics relating to clinical applications, amplified and nonamplised

laboratories.

MMo6 Quantitative Molecular Methods fo
, such as nucleic acid probes
\fic to particular microorganisms.
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