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Foreword

In 2001, it was demonstrated that enzyme function assays using fluorescent substrates could be applied to
dried blood spot (DBS) specimens to identify mucopolysaccharidosis type | (Hurler syndrome) and Fabry
disease,* opening the door to newborn DBS screening for lysosomal storage disorders (LSDs). Since then,
multiple approaches to newborn DBS screening for LSDs have been reported, each with varied measurand
panels and methodologies. Newborn screening (NBS) for Pompe disease (PD) was first initiated using a
fluorescence assay in 2005.

oxidation disorders. Unlike the MS/MS assays used to detect acylcarnitines a
already present in the blood, the MS/MS and fluorescence methods used to

Many approaches have been published to simplify MS/MS assay.
online sample clean-up and combining the enzyme reactions o
reaction conditions are needed to perform MS/MS screening.

A microfluidic fluorometry platform for NBS has also i identi porns with enzyme
deficiencies for PD and other LSDs.*

This report provides guidance on assay plat i » ewborn DBS screening.

Technology selection may be complicate i e availability, and other

programs, and current and future t
with the information essential for i i BS screening.

NOTE: The content of thi Yl y the CLSI consensus process, and does not necessarily

vii
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Newborn Blood Spot Screening for Pompe Disease by Lysosomal Acid
a-Glucosidase Activity Assays

Chapter 1: Introduction

This chapter includes:

e Report’s scope and applicable exclusions

e Background information pertinent to the report’s content
e Standard precautions information

e “Note on Terminology” that highlights particular use and/or iabion i erms and/or
definitions

e Terms and definitions used in the report

e Abbreviations and acronyms used in the report

1.1 Scope

This report discusses the detection of Pom orage disease type I,
by population-based newborn dried blo i activity assays for
detecting PD. It is intended to provide S screening into the

storage disorder (LSD). | f the different enzyme activity assays for PD and discusses
preanalytical, analytic; r laboratory practices (see Subchapter 1.4.1). Also, the
report includes a digGus term follow-up (LTFU) procedures, including case
tracking, as well as i g nfirm a PD diagnosis. It contains limited discussion of

me activity assays exist, including Gaucher disease, Fabry

assays for newborn DBS screening of LSDs other than PD
tive assays for LSD detection,® because the reagents are not generally available
Method performance comparisons of assays currently used for PD newborn DBS screening

©Clinical and Laboratory Standards Institute. All rights reserved. 1
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1.2 Background

In recent years, there have been significant advances in both the laboratory detection and clinical treatment
of LSDs, primarily PD. Treatment of this disorder has benefitted from the development of recombinant acid
a-glucosidase (GAA) as replacement therapy for the genetically altered GAA that is deficient in individuals
with PD. Clinical studies have confirmed the beneficial effects of recombinant a-glucosidase therapy for
both infants with PD and older affected persons presenting with progressive muscle weakness The
treatment of 16 patients diagnosed cllnlcally and placed on enzyme replacement therapy (ERT
first six months of life has been reported.” Historically, based on natural history, this patie
be expected to succumb by 2 years of age to cardiac failure or pulmonary insufficiency
three years of therapy, ERT reduced the risk of ventilation or death by 87
by 95% when compared to an untreated historical control group. In ad
over time, and the majority of patients learned and sustained substantial
introduction of ERT has stimulated the development of laboratory techno
individuals at risk for PD. This need for detection before onset of significant
consideration of the use of NBS for early recognition.

(IOPD) could be
diagnosed within the first month of life.? Previously, these new . ically recognized
until they presented with cardiac or pulmonary failure at 3 to 6 2 Taiwan program
documented that, as of December 2015, all newbor C NBS to have IOPD
and who received recombinant ERT soon after pport and were alive
three to five years after diagnosis. Five newbo pathy and, with therapy,
showed normalization of cardiac status. Ea al physical growth and
age-appropriate gains in motor develop

Beginning in 2013, Missouri was
unblinded study.* The incidence
Washington state, is estimated to be b
NBS for PD is to detect JORE i o are clinically symptomatic before 1 year of age), it is
estimated that there 3 : i any patients with late-onset Pompe disease (LOPD)
compared with childg@Rpwi i D may actually benefit more from early recognition

dition on the Recommended Uniform Screening Panel (RUSP).*
I (MPS I [Hurler syndrome]) was recently added to the RUSP.

ssible to know what isolates or specimens might be infectious, all patient and
treated as infectious and handled according to “standard precautions.” Standard
es that combine the major features of “universal precautions and body substance
tandard precautions cover the transmission of all known infectious agents and thus
ensive 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 M29.5

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



NBS07, 1st ed.

The Quality Management System Approach

Clinical and Laboratory Standards Institute (CLSI) subscribes to a quality management system (QMS) approach in
the development of standards and guidelines, which facilitates project management; defines a document structure
using a template; and provides a process to identify needed documents. The QMS 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 prowde the
framework for delivery of any type of product or service, serving as a manager’s guide. The QSESs are as fi

Organization Personnel Process Management Nonconforming Ev;
Customer Focus Purchasing and Inventory Documents and Records Assessments
Facilities and Safety Equipment Information Management

NBSO07 covers the QSE indicated by an “X.” For a description of the other docume
to the Related CLSI Reference Materials section.
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Related CLSI Reference Materials*

EP12 User Protocol for Evaluation of Qualitative Test Performance. 2nd ed., 2008. This document provides a
consistent approach for protocol design and data analysis when evaluating qualitative diagnostic tests. Guidance
is provided for both precision and method-comparison studies.

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 Iaboratory
measurement procedures (ie, limits of blank, detection, and quantitation), for verification of za
detection capability claims, and for the proper use and interpretation of different detection cap

H26 Validation, Verlflcatlon and Quality Assurance of Automated Hematology Analyzer,

accrediting organizations, and regulatory bodies. In addition, end-user cli
establishment of clinically reportable intervals and for QA for preexaminat
systems.

M29 Protection of Laboratory Workers From Occupationally Acquired
regulations, this document provides guidance on the risk of
droplets, blood, and body substances in a laboratory setting;
transmission of microbial infection from laboratory instru
management of exposure to infectious agents.

NBSO01 Blood Collection on Filter Paper for Newborn Screening . . is document highlights
specimen collection methods, discusses acceptable techniqué i 5 or aliquots to the filter
paper segment of the specimen collection i i specimen handling and
transport to ensure quality specimens are i

NBSO02 Newborn Screening Follow-up. 2nd e
of follow-up activities within the

NBS03 i ight, . ed., 2009. This guideline

NBS04 Newborn Screening by Tal
for the numergusgactiviti operating a tandem mass spectrometry laboratory as part of public and

POCTO04 anagement of a Point-of-Care Testing Program. 3rd ed. 2016.
g users of in vitro diagnostic devices outside the medical laboratory on how to

ble to those obtained from medical laboratory instruments.

mented Point-of-Care Testing: An Instructional Manual and Resources for
d., 2010. This instructional guideline delivers laboratory science concepts and

nagement System: Development and Management of Laboratory Documents. 6th ed., 2013.
ent provides guidance on the processes needed for document management, including creating,
, changing, and retiring a laboratory’s policy, process, procedure, and form documents in both paper
onic environments.

g Proficiency Testing and Alternative Assessment to Improve Medical Laboratory Quality. 3rd ed.,
016. This guideline describes an approach for a complete proficiency testing (PT) process and provides
assistance to laboratories in using PT as a quality improvement tool.

oM

* 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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