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Foreword

This document updates, extends, and replaces I/LA25-A to provide recommendations on maternal serum
screening techniques. Many new options are available since publication of I/LA25-A, including testing in
the first trimester, in the second trimester, and testing that combines both the first and second trimester.

At this time, the principles of serum screening remain similar regardless of which assay(s) is/are used as
part of the evaluatlve service. The standard addresses the steps required to prov1de rehable SCLg

continue to change. First-trimester screening relies on, in addition to t
hCGp and PAPP-A, a nuchal translucency (NT) measurement that require
ultrasonographers. Outcome evaluation, information management, and
emphasized in this standard. Screening for trisomy 21 (Down syndrome) also
detection of trisomy 18 (Edwards syndrome) in both the first and second trimester,
(Patau syndrome) and monosomy X (Turner syndrome) in the first t

Key Words

Alpha-fetoprotein, amniotic fluid, chromosomal abnormalities,
monosomy X (Turner Syndrome), nuchal translucen
plasma protein A, prenatal diagnosis, trisomy 13
trisomy 21 (Down syndrome), unconjugated estri

ptropin, inhibin A,
gnancy-associated
dwards Syndrome),
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Maternal Serum Screening; Approved Standard—Second Edition

1 Scope

This standard specifies requirements and recommendations for maternal serum aspects of prenatal
screening for neural tube defects (NTDs) and trisomy 21 (T21) (Down syndrome [DS]) and incorporates
ultrasound measurements to ensure that screening methods and quality control procedures a
to a high standard. It offers guidance that may be used by manufacturers and clinical
provide prenatal screening services. This document also addresses the standards that sho
by manufacturers and by laboratories and clinicians when providing sc i
pregnancies and risks of fetal disease.

pregnancies and risks of fetal disease.

2 Introduction
Prenatal screening for serious fetal abnormalitie ince the 1970s, when
maternal serum alpha-fetoprotein (MSAFP) st
Additional maternal serum measurements ample, in screening for
T21. Laboratories have not only had t & er but also become
proficient in risk assessment calcula WThe maternal serum
screening (MSS) laboratory report i at clinicians can inform patients of the risk of
having an affected fetus.

ious and handled according to “standard precautions.” Standard
the major features of “universal precautions and body substance

ersal precautions, which are intended to apply only to transmission of
tandard and universal precaution guidelines are available from the US Centers
revention.! For specific precautions for preventing the laboratory transmission

4.1 A Note on Terminology

CLSI, as a global leader in standardization, is firmly committed to achieving global harmonization
wherever 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

©Clinical and Laboratory Standards Institute. All rights reserved. 1
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global metrological community have evolved differently in the United States, Europe, and elsewhere; that
these differences are reflected in CLSI, International Organization for Standardization (ISO), and
European Committee for Standardization (CEN) documents; and that legally required use of terms,
regional usage, and different consensus timelines are all important considerations in the harmonization
process. In light of this, CLSI’s consensus process for development and revision of standards focuses on
harmonization of terms to facilitate the global application of standards and guidelines.

4.2 Definitions

analyte — component represented in the name of a measurable quantity (ISO 17511).°

an ultrasound scan measurement (usually the crown-rump length |
Ultrasound measures that confirm the LMP provide the most

likelihood ratio (LR) — for a population of scree
false-positive rate (DR/FPR). It is the number of
have the disorder for which they are being teste
should not be confused w1th the LR app

ults are more likely to
been tested; NOTE: This
of the heights of the

multiple of the median (MoM) — the ker in unaffected pregnancies of the same
gestational age measured (or in the case of ultrasound measurements at the same
center or by the samg 3 ; is the observed marker concentration divided by the

measurements fro i cted pregnancies); this makes little or no difference to
pregnancies are rare and, therefore, have little or no influence

— probability of being affected given a positive result expressed as a proportion
ber of true-positives divided by the total number of positives (true and false).

of detection rate; NOTE: An advantage of the term detection rate over sensitivity
nfusion because sensitivity has a different meaning in analytical biochemistry. In cancer
screening, the cancer “detection rate” can have a different meaning, namely the prevalence of detected
cancers at a screening examination, perhaps better described as the screen-positive cancer prevalence
instead of the proportion of all individuals with cancer who have positive results.

specificity — proportion of unaffected individuals with a negative test result; NOTE: It is the complement
of the false-positive rate, ie, the false-positive rate, expressed as a percentage subtracted from 100%.

2 ®Clinical and Laboratory Standards Institute. All rights reserved.
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The Quality Management System Approach

Clinical and Laboratory Standards Institute (CLSI) subscribes to a quality management system approach in the
development of standards and guidelines, which facilitates project management; defines a document structure via a
template; and provides a process to identify needed documents. The approach is based on the model presented in
CLSI document HSO1—A Quality Management System Model for Health Care. The quality management system
approach applies a core set of “quality system essentials” (QSEs), basic to any organization, to all operations in any
health care service’s path of workflow (ie, operational aspects that define how a particular product or_service is
provided). The QSEs provide the framework for delivery of any type of product or service, serving as
guide. The QSEs are as follows:

Documents and Records Equipment Information Managem

Organization Purchasing and Inventory Occurrence Managem

Personnel Process Control Assessments—External
and Internal

I/LA25-A2 addresses the QSEs indicated by an “X.” For a description of the other doc
please refer to the Related CLSI Reference Materials section on the following page

= Z = « <
w3 o - ] o S £ _ = =t
£% = 3 g 2z 2 g SEE 5 s
g 3 N g g Z = 23 S 252 g -2
5 o g 5 & £ E = E g 22 E 5 E
3= 20 g =3 ) 3 g S 8 2 Hg 2 Se
A g S & 5] £ 5 £ O = = < | g O = a3
X
M29
Adapted from CLSI document HS01—A Quali
Path of Workflow
A path of workflow is the descriptio eliver the particular product or service that the
organization or entity provides. For exam Application of a Quality Management System
Model for Laboratory Servi boratory path” of workflow, which consists of three sequential

ination. All clinical laboratories follow these processes to
information.

Examination Postexamination
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Results reporting
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Sample
management
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Related CLSI Reference Materials®

C24-A3 Statistical Quality Control for Quantitative Measurement Procedures: Principles and Definitions;
Approved Guideline—Third Edition (2006). This guideline provides definitions of analytical intervals,
planning of quality control procedures, and guidance for quality control applications.

EP09-A2-IR Method Comparison and Bias Estimation Using Patient Samples; Approved Guideline—Second
Edition (Interim Revision) (2010). This document addresses procedures for determining the bias between
two clinical methods, and for the design of a method comparison experiment using split patientd
data analysis.

* 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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