CLINICAL AND
/// LABORATORY

STANDARDS

INSTITUTE®

C57

Mass Spectrometry for Androgen an
Estrogen Measurements in Serum 0

O
O
9

Thig gyid§line is intended to aid the laboratorian in developing
a@at procedures for the use of mass spectrometry in the

@ rement of androgens and estrogens.

A guideline for global application developed through the Clinical and Laboratory Standards Institute consensus process

Q
\

Y |


https://www.stdhive.com/standards/clsi-c57-ed1-r2020-pdf/

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 tothe
development of all CLSI documents. It does not always connote unanimous agreement, but does mean.thauvthe
participants in the development of a consensus document have considered and resolved all relevan: abjections

and accept the resulting agreement.

Commenting on Documents

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

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

the document is obligated to review all comments, respond in writing ta ai=upstantive comments, and revise the
draft document as appropriate.

Comments on published CLSI documents are equally essential, and.=zay be submitted by anyone, at any time, on
any document. All comments are managed according to the consensus process by a committee of experts.

Appeals Process

When it is believed that an objection has not buen a4<quately considered and responded to, the process for
appeals, documented in the CLSI Standards Dcvelcpment Policies and Processes, is followed.

All comments and responses submitte 1 o1 draft and published documents are retained on file at CLSI and are
available upon request.

Get Involved—Volunteer!

Do you use CLSI documepts in you:workplace? Do you see room for improvement? Would you like to get

involved in the revisiori® yrocuss? Or maybe you see a need to develop a new document for an emerging
technology? CLSI wanus tonear from you. We are always looking for volunteers. By donating your time and talents
to improve the standards that affect your own work, you will play an active role in improving public health across
the globe.

For ad#itioiakinformation on committee participation or to submit comments, contact CLSI.

Cirizarand Laboratory Standards Institute
€70 West Valley Road, Suite 2500

Wayne, PA 19087 USA

+': +1.610.688.0100

F: +1.610.688.0700

www.clsi.org

standard@clsi.org



http://www.clsi.org/standards-development/volunteering/committees/
http://www.clsi.org/standards-development/propose-a-project-2/
https://www.stdhive.com/standards/clsi-c57-ed1-r2020-pdf/

C57, 1st ed.
February 2015

Mass Spectrometry for Androgen and Estrogen Measurements in Serum

Julianne Cook Botelho, PhD Lisa M. Sapp, MS, MBA
Lorin M. Bachmann, PhD, DABCC Patrick M. Sluss, PhD, MA
Zhimin Cao, MD, PhD, DABCC Samuel A. Testino, Jr., PhD
Donald Walt Chandler, PhD Christina Wang, MD

Nigel Clarke, PhD Randy A. Weintraub, MS, PhD
Laurence M. Demers, PhD Regina G. Ziegler, PhD, MPH
Robert L. Fitzgerald, PhD, DABCC Hubert W. Vesper, PhD

M. P. George, MS

Abstract

Clinical and Laboratory Standards Institute document. Ct7—11ass Spectrometry for Androgen and Estrogen Measurements in
Serum is intended to aid the laboratorian in develering =t nropriate procedures for the use of mass spectrometry (MS) in the
measurement of androgens and estrogens. The prir ar; ohjectives of this document are to provide guidance and establish uniform
practices necessary for producing quality data f. v quont.ation of androgens and estrogens. The guideline provides details specific
to androgen and estrogen measurement | -oce.'ures with respect to preexamination (preanalytical) considerations, MS
technologies, measurement procedure anc :'n \ alidation, as well as postexamination (postanalytical) considerations.
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The Clinical and Laboratory <randards Institute consensus process, which is the mechanism for moving a document through

two or more levels ot i 2view by the health care community, is an ongoing process. Users should expect revised editions of any

given document. £ cause rapid changes in technology may affect the procedures, methods, and protocols in a standard or
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Foreword

Androgen and estrogen measurements are widely used in clinical research, public health assessments, and
patient care; however, problems that impede the translation of research and clinical findings into viable
information for clinicians and scientists have been reported in the performance of these tests. As proposed
by the Endocrine Society in a 2007 position statement! on measuring testosterone and concluded from the
2008 Centers for Disease Control and Prevention workshop? on steroid hormone testing, mass
spectrometric procedures can overcome some of the current limitations in testing.

Mass spectrometry (MS) assays need to be developed and properly validated by the laboratory. This new
technology, however, is not commonly used in the clinical laboratory and clinical chemists frequently are
not familiar with developing these kinds of measurement procedures. As a result, the purpo.2 o! this
document is to provide accurate, state-of-the-art information and guidance for the appropriate *1se 2f MS
in the clinical laboratory for selected androgen and estrogen measurements in serum. Thu's, this ¢ tideline
may help in overcoming some of the current limitations in androgen and estrogen testiny, anu-therefore
aid in improving patient care and research translation.
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Mass Spectrometry for Androgen and Estrogen Measurements in Serum

1 Scope

This guideline describes principles, requirements, and recommendations of current mass spectrometry
(MS) measurement procedures for routine analysis of androgens and estrogens in serum. The main focus
of this document is on the analytical validation and clinical application of androgen and estrogen
measurement procedures using MS. It includes guidance, references, and QA parameters that will assist
with the implementation and operation of MS systems. Information on maintaining appropria.
instrument settings and performance parameters, approaches to ensure accurate and precise
measurements, measurement procedure validation requirements, QA procedures, and interpreta.fon ~nd
reporting of results are included. Recommendations are included for sample preparation, anu nre. and
postexamination (pre- and postanalytical) considerations.

The intended users of this guideline are laboratorians who perform or plan to perform androgen and/or
estrogen tests by MS, MS assay developers, and physicians and researchers involved.ii. androgen and/or
estrogen testing.

A general, comprehensive review of MS technologies in the clinical 1choraory is provided in CLSI
document C50.% This guideline is limited to the measurement of total an vugens and/or estrogens in
serum, referring to the free, bioavailable, aloumin-bound androgen..ar d estrogens, and free, bioavailable,
sex hormone-binding globulin (SHBG)-bound androgens and ectroy ns. The focus of this guideline is
limited to the measurement of androgens and estrogens coriimo.ly tsed in clinical and research settings
that include, but are not limited to: dehydroepiandrostei >ne ‘DrEA), dehydroepiandrosterone sulfate
(DHEAS), androstenedione, testosterone (T), dihydrotestosicrone (DHT), estrone (E1), estrone sulfate
(Els), estradiol (E2), and estriol (E3). This guideline prcvide s information on MS that relates to testing of
the above-mentioned steroid hormones. In addition, the purpose of this document is to provide guidance
on the appropriate use of MS for androgen aid estrogen measurements and cannot cover all the
possibilities in this rapidly developing field. Tha v2comrnendations provided should be interpreted in light
of the continuing progression in this discip'ine.

2 Standard Precautions

Because it is often impossible t©0 know what isolates or specimens might be infectious, all patient and
laboratory specimens are treate. as infectious and handled according to “standard precautions.” Standard
precautions are guidelines thot combine the major features of “universal precautions and body substance
isolation” practices. St-nda.d precautions cover the transmission of all known infectious agents and thus
are more comprehensive ‘ian universal precautions, which are intended to apply only to transmission of
bloodborne pathugens. The Centers for Disease Control and Prevention address this topic in published
guidelines thet fous on the daily operations of diagnostic medicine in human and animal medicine while
encouraging a ¢ 'lture 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
reco.nmen2tions for the management of exposure to all known infectious diseases, refer to CLSI
dc ument M29.°
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