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Abstract
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Clinical and Laboratory Standards Institute guideline H62—Validation of Assays Performed by Flow Cytometry focuses
primarily on analytical method validation. There are currently no official guidance documents for the validation of
assays performed by flow cytometry. Existing guidance for the validation of biochemical methods for quantifying
soluble analytes found in plasma, serum, and urine is not fully applicable for quantification and characterization of
cellular measurands. Validation of flow cytometry is challenging because the data generated are not derived

calibration curve and true reference standards are lacking. Additional topics covered in this guideline inclug

controlling, analyzing, and implementing fluorescence cell-based assays.
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Foreword
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Multiparametric flow cytometry is one of the leading technologies for cellular analysis because it allows simultaneous
detection of numerous characteristics of individual cells with relatively high throughput. Although this technology has
been a critical component in medical laboratories and drug development for many years, its importance has increased
dramatically in the past few years.

In medical laboratories, flow cytometry became an important platform in the mid-1980s when
became critical measurements in the diagnosis and treatment of AIDS. The importance of flow
to grow as flow cytometric methods were used to count CD34* cells for hem ietic stem cqg

In the biopharmaceutical industry, this flexible and powerful platform
in all phases of drug development for nearly 20 years. More recently,

methods, which in turn has created a need for official
regarding the validation of assays performed by flo NN ce exists for validation of
assays used in flow cytometry, H62 seeks to fill the

laboratories such as basic science researc eSS such, a one-size-fits-all
approach to analytical method validajg is guideline presents a fit-for-purpose (FFP) approach

should be tailored to thg e is the case in preclinical or nonclinical settings such as drug
development and ba data changes, additional validation should be conducted to

erous publications, including Bioanalytical Method Validation: Guidance
)y the Center for Drug Evaluation and Research, for the US Food and Drug
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Flow cytometric methods pose unique validation challenges due to the complexity of cellular measurands and the

lack of reference materials and because data are not typically derived from a calibration curve. Thus, the existing
recommendations for validation of biochemical methods or ligand-binding assays for quantifying soluble analytes
found in plasma, serum, and urine cannot be fully applied in the validation of flow cytometric methods for quantifying
cellular measurands. In addition to discussing analytical method validation, this guideline provides recommendations
for instrument characterization and standardization and assay development and optimization, as well as recommended
practices for the examination and postexamination phases. The content is designed to assist laboratories ang
manufacturers in developing, validating, verifying, controlling, analyzing, and implementing cell-based as
by flow cytometry.

NOTE: The content of this guideline is supported by the CLSI consensus process and d necessaril
of any single individual or organization.

KEY WORDS

Cell-based assay Flow cytometry

Context of use Laboratory-developed tests
Fit-for-purpose Standardization

coerythrin—
art of CLSI. With each use
products.

Use of Alexa Fluor 488 (succinimidy! ester free acid), Brilliant™
sulforhodamine 101 sulfonyl chloride), and SRM® 1934 in this gu

of the trade name, “or the equivalent” is added to indicg
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© Introduction

1.1 Scope

This guideline focuses on the unique requirements for the analytical validation of cell-based assay

provided for preexamination phase activities such as sample requirements, reagen
instrument qualification and standardization, and assay optimization and validation.
phase activities such as instrument monitoring and QC are described, as are recommende
postexamination activities, including data review, reporting, storage, and 1 i

use in a flow cytometry environment in which preclinical (or nonclinical ducted,
including but not limited to:

- Research laboratories (academic and nonacademic)
+ Medical laboratories

« Drug discovery, development, and manufacturing
+ Reagent, assay, and instrument manufacturers
- Regulatory agencies

This guideline provides general recommen plications, such as

1.2

isolates or specimens might be infectious, all patient and laboratory
andled according to “standard precautions.” Standard precautions are
major features of “universal precautions and body substance isolation” practices.

he transmission of all known infectious agents and thus are more comprehensive
hich are intended to apply only to transmission of bloodborne pathogens. Published
t discuss the daily operations of diagnostic medicine in humans and animals while
safety in the laboratory.? For specific precautions required for preventing the laboratory
nown 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.%

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

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



H62-Ed1

© Path of Workflow and Quality System Essentials

2.1 Flow Cytometry Assay Validation Process

Figure 1 depicts the recommended flow cytometry assay validation process. These steps include installation

qualification (IQ) (see Chapter 4), assay development and optimization (see Chapter 5), validation planning and
implementation (see Subchapters 6.1 and 6.2), and QC verification (see Subchapter 7.4.3). Subchapter Z4
describes sample processing and acquisition.

NEW ASSAY INSTRUMENTATION DEVELOPMENT
(Chapter 3) (Chapter 4) (Chapter 5)
Identify the need 1Q, 0Q, PQ Panel design
Type of assay Lmearltyrz:tg:iedynamlc Panel optimization dation plan “xaminatio. phase
Szl € 7 Electronic noise Prellml.narv Validatio. iments stexamination phase
category characteriz

$

Context of use EEEen g e 4 ‘aterial ) Records
background
Regulatory requirements

Resolution Optimize
$ $ $

Assay risk category

.erinstr
standar

VALIDATIU A
(Chapter 6) (Chay

A %

h =ntand reay.

Identify required
parameters (Appendix A)

A

Training and competence
assessment

Accreditation

PT/EQA

I«I‘I«

Pn qualification; OQ, operational qualification; PQ, performance qualification; PT, proficiency
; QA, quality a
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Semiquantitative

- Semiquantitative
» Ordinal

Qualitative
« Nominal

Quantitative

Terminology A

Definitive Relative

quantitative quantitative Quasiquant’

Terminology B

Figure 2. Terminology for Bioanalytical Data Categories. This Petween different

terms used to describe bioanalytical data. With terminology ;
terminology B, the quantitative data are more granular ' itati elative quantitative”
(refer to Subchapters 3.1.1.1 and 3.1.1.2). The definit [
same (continuous numeric results expressed in ter,

semiquantitative data also include ordinal da i itative data include only nominal qualitative
values. Terminology A is more broadly accepted ies, whereas terminology B often appears in
recommendation papers from the biopharmaceuti et

solute quantitative values for unknown samples
Ily representative of the endogenous measurand. Examples
include pharmacokinetic (PK) and liquid chromatography—

definitive and relative quantitative data are how closely the reference standard
ents the endoge
reference material is

measurand and traceability to primary standards. For example, certified consensus
ailable®>* for most ligand-binding assays (LBAs). In addition, manufacturer-to-

lot variability with regard to the calibrators and reference standards has been

e calibrators and reference standards are not identical to the measurand with regard to
post-translational modifications and carrier proteins.
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Related CLSI Reference Materials?
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AUTO13 Laboratory Instrument and Data Management Systems: Design of Software User Interfaces
and End-User Software Systems Validation, Operation, and Monitoring. 2nd ed., 2003. This
document identifies important factors that designers and laboratory managers should consider when
developing new software-driven systems and selecting software user interfaces. Also included are simple
rule to help prepare validation protocols for assessing functionality and dependabili

EPO5 Evaluation of Precision of Quantitative Measurement Procgdures. 3rd ed
provides guidance for evaluating the precision performance o
is intended for manufacturers of quantitative measurement pro
or modify such procedures.

EPO6
EPO7
effects of interferents on clinical che
EP17 Evaluation of Detection Ca ini b ment Procedures. 2nd ed.,

of clinical laboratory meas ie, limi ank, detection, and quantitation), for
KV claims, and for the proper use and interpretation of

Quality Control Based on Risk Management. 1st ed., 2011. This document provides
sed on risk management for laboratories to develop quality control plans tailored to the
combination of measuring system, laboratory setting, and clinical application of the test.

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)

EP25 Evaluation of Stability of In Vitro Diagnostic Reagents. 1st ed., 2009. This document provides
guidance for establishing shelf-life and in-use stability claims for in vitro diagnostic reagents such as
reagent kits, calibrators, and control products.

EP28 Defining, Establishing, and Verifying Reference Intervals in the Clinical Laboratory. 3rd ed.
2010. This document contains guidelines for determining reference values and reference i
quantitative clinical laboratory tests.

EP37 Supplemental Tables for Interference Testing in Clinical Chemist

interfere in clinical chemistry measurement procedures and is intended for u
procedures in the Clinical and Laboratory Standards Institute guideline EPO7.

H42 Enumeration of Immunologically Defined Cell Populations k

immunofluorescence-based flow cytometry; sample and ing
acquisition of data from lymphocytes.

H43 Clinical Flow Cytometric Analysis of Neopla
This document provides performance guideli
hematolymphoid cells using immunofluores

#sis of neoplastic
ple and instrument

H52 Red Blood Cell Diagnostic Tesgin

ia testing for hereditary spherocytosis, and nucleated RBC
counting. Points o ) i , and caveats of interpretation are also discussed.

M29 Protection of, , pationally Acquired Infections. 4th ed., 2014. Based
i guidance on the risk of transmission of infectious agents by

pial infection from laboratory instruments and materials; and
ent of exposure to infectious agents.

ent System Model for Laboratory Services. 5th ed., 2019. This guideline
medical laboratories to organize the implementation and maintenance of an
effective qualit agement system.

QMmso3 ompetence Assessment. 4th ed., 2016. This guideline provides a structured approach

ing effective laboratory personnel training and competence assessment programs.
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