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Abstract

CLSINBS14—Newborn Screening for Lysosomal Diseases describes the current ilable laboratory tests used to screen

Fabry disease, Gaucher disease, Krabbe disease, mucopolysacc is TY¥ ccharidosis type Il, and Pompe
disease) and the concentrations of biochemical markers usg i g for metachromatic leukodystrophy. All
of these LDs are inborn errors of metabolism characterized b iBRlbT substrates in excess in various organs’
cells because of the defective functioning of the lysos . Vara@ii g80r iated gene for each disease cause the

many of these diseases, there are second-tier bio i i paches to reducing false-positive screens;
these are discussed, along with an overview,

The CLSI consensus p¥@8€ss, which is the mechanism for moving a document through 2 or more levels of review by the
health care community, is an ongoing process. Users should expect revised editions of any given document. Because
rapid changes in technology may affect the procedures, methods, and protocols in a standard or guideline, users
should replace outdated editions with the current editions of CLSI documents. Current editions are listed in the CLSI
catalog and posted on our website at www.clsi.org.

If you or your organization is not a member and would like to become one, or to request a copy of the catalog, contact us at:

P: +1.610.688.0100 F:+1.610.688.0700 E: customerservice@clsi.org W: www.clsi.org

CLINICAL AND

// LABORATORY
STANDARDS

INSTITUTE.




CLSI NBS14-Ed1

Copyright ©2026 Clinical and Laboratory Standards Institute. Except as stated below, any reproduction of content from
a CLSI copyrighted standard, guideline, or other product or material requires express written consent from CLSI. All rights
reserved. Interested parties may send permission requests to permissions@clsi.org.

CLSI hereby grants permission to each individual member or purchaser to make a single reproduction of this publication
for use in its laboratory procedures manual at a single site. To request permission to use this publication in any other
manner, e-mail permissions@clsi.org.

To read CLSI's full Copyright Policy, please visit our website at https://clsi.org/terms-of-use/.

Suggested Citation

CLSI. Newborn Screening for Lysosomal Diseases. 1st ed. CLSI guideline NBS14. Clinical and Labog
2026.

ts Institute;

CLSINBS14-Ed1

ISBN 978-1-68440-334-9 (Print)

ISBN 978-1-68440-335-6 (Electronic)

ISSN 1558-6502 (Print)

ISSN 2162-2914 (Electronic) Volume 46, Number 15



CLSI NBS14-Ed1

O IS e

Abstract . . .. . i

Committee Membership. . . . . . . e iii

Foreword. . . . . . vii

Chapter L: INTrodUCHION . . . ... oo e e 1
LU SCOPE. . ettt 2
1.2 BaCKGIOUNG ..ot 3
1.3 Standard PrecaUtions. ... ... o 4
LATErMINOIOGY . . ..o

Chapter 2: Overview of Processes for Newborn Screening for Lysosomal Diseases ...

Chapter 3: Overview of Biological and Clinical Features of Lysosomal Df\gilaes ... ..
3.1 Acid Sphingomyelinase Deficiency.........cooovviiiiiiiii.. . O
3.2 Fabry Dis@ase. ... ..o S
3.3 Gaucher Disease. ........oooiiiiiiin i
3.4 Krabbe Disease............oooiiiiiiiii
3.5 Metachromatic Leukodystrophy..................o 0008
3.6 Mucopolysaccharidosis Type | ..................
3.7 Mucopolysaccharidosis Type Il ...............
3.8 Pompe Disease ...............coouiiin..
Chapter 4: Preanalytical Considerations .. ¢
4.1 Patient Preparation.......oooo i I 34

4.2 Specimen Collection, Ha QU O NSPONGIBIN . .. ... ..o 34

43 Timing of CAIRCTION .. Q. .. B . - - - - ettt 34
44 Specim@IBtorage ........... [ B 35
Chapter 5: Analy{@iR] Acti aissme o NIV cthods . . ...... ... 37
5.1 FluorometH1&888Eays in SoNMBII Microtiter Plates. ... ... . 38
5.2 Digital Microfluidics FIUCZEIBIEIIY . . ... ... o 38
5.3 Flow Injection AnalyS@idem Mass Spectrometry..... ... 39
5.4 Liquid Chromatography-Tandem Mass Spectrometry ... ... 40
5.5 S CONA T TOS NG . oottt et 41
Chapter 6: Analytical Activities: Quality Control and Quality Assurance ..., 45
6.1 General Considerations for Quality Control and Quality Assurance...................iiiiiiiiiiinn... 46
6.2 Quality Assurance and Quality Control Elements ... ... 48
6.3 Dried Blood Spot Reference Material for Analytical Quality Control .......... ... i, 50



CLSI NBS14-Ed1

Contents (Continued)

Chapter 7: Assay Implementation ... 53
7.1 Workflow and Choice of Methods ... ... 54
7.2 Implementing Assays for Pilot Studies and Validation Assays for Transition to Routine Screening............. 55
7.3 Finalizing the Procedures Manual . ... ..o 62
Chapter 8: Analytical Activities: Results Interpretation ................ 65
8.1 Interpretation of First-Tier Screening ReSUIS. . ... ... oo e 66

8.2 Interpretation of Higher-Tier Testing

Chapter 9: Postanalytical Activities: Results Reporting and Follow-Up

Chapter 10: Conclusion

Chapter 11: Supplemental Information
REfETENCES ..ot e
Additional Resources ..........cooviiiiiiiieiinnnn.

The Quality Management System Approach




CLSI NBS14-Ed1

Foreword

In 2001, it was demonstrated that enzyme function assays using fluorescent substrates could be applied to dried
blood spot specimens to identify mucopolysaccharidosis type | (MPS 1) and Fabry disease (FD). This discovery led to
newborn screening (NBS) for lysosomal diseases (LDs). Since then, multiple approaches to NBS have been reported
with varied LD panels and methodologies. Currently, the US Department of Health and Human Services includes 4 LDs
on the Recommended Uniform Screening Panel (RUSP) core conditions. In 2015, Pompe disease (PD) was the first to be
added to the RUSP, then in 2016, MPS | was added, followed by mucopolysaccharidosis type Il (MPS 11) in 2022. In 2024,
infantile Krabbe disease (KD) was added to the RUSP.

There are many states in the United States and at least 4 other countries** performing NBS for at least 1 of 7 LDs (acid
sphingomyelinase deficiency [ASMD], FD, Gaucher disease [GD], KD, MPS I, MPS II, and 248 acre is a global need

for an NBS guideline for LDs. CLSI NBSO7 provided information on incorporating PD j ions of existing

NBS programs. There are no published guidelines for NBS for any of t e methods published

to improve the selectivity of screening for LDs, which include metho hrough
multienzyme analytical and second-tier biochemical and genetic appro ormation on these

associated gene and
erapies, is included.

and updated approaches to screen for LDs. Additionally, disease-specificin
affected enzyme, prevalence, screening approaches, diagnosis requitagaents, a

Overview of Changes
CLSINBS14-Ed1 replaces CLSI NBSO7-Ed1, published in 2017
+ Adding discussions for diseases, including ASM ro@BIC leukodystrophy (MLD), MPS I, and MPS ||

al changedMlere made in this edition, including:

+ Adding methodologies for second-tier testin targeted genes
- Adding details regarding multiplexing
+ Expanding the scope beyond first-t§ with sulfatide analysis for MLD

NOTE: The content of CLSI NBS14 is supp sensus process and does not necessarily reflect the views
of any single individual or orggaimsi

KEY RDS

dried s liquid chromatography tandem mass spectrometry
fluorometry lysosomal disease

follow-up newborn screening

vii
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Newborn Screening for Lysosomal Diseases

1.1

Introduction

Scope

CLSI NBS14 discusses the detection of multiple lysosomal diseases (LDs) by population-based dried blood spot
(DBS) newborn screening (NBS). The list of diseases included is acid sphingomyelinase deficiency (ASMD), which is
historically known as Niemann-Pick disease types A, A/B, and B; Fabry disease (FD); Gaucher disease (GD); Krabbe
disease (KD); metachromatic leukodystrophy (MLD); mucopolysaccharidosis type | (MPS 1); mucopolysaccharidosis
type Il (MPS I1); and Pompe disease (PD). A liquid chromatography-tandem mass spectroig \\S/MS) assay

followed by a second-tier enzyme assay. CLSI NBS14 provides information 0 the
routine operations of existing NBS programs.

Also included in CLSI NBS14 is background information on the biolggi
detailed descriptions of the different first-tier enzyme activity a i e preanalytical,
diseases. Finally, a discussion

of short- and long-term follow-up (STFU and LTFU) procedures, ing, as well as the diagnostic

tests needed to confirm a diagnosis for each of the di
The intended users of CLSI NBS14 are:
+ NBS laboratory personnel
+ Public health program personnel
+ Follow-up program personnel

« Health care providers (HCP uch as pediatric endocrinologists, neonatologists,

e marrow transplant specialists, and geneticists, who are

S, and related products

- Regulatory agencies
+ Public health policy
CLSINBS14 does not cover:
- DBS specimen collection for LD DBS NBS (see CLSI NBS016)
« Immunoreactive assays for LD detection” because the reagents are not generally available

+ Method performance comparisons of assays currently used for LD DBS NBS

© Clinical and Laboratory Standards Institute. All rights reserved.
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