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Clinical and Laboratory Standards Institute NBS10—Newborn Screening for Congenital
screening (NBS) processes used worldwide to identify newborns at increased j

t also describes other types
intended for use by health

of CH that may be detected by NBS, such as central, transient, or subc
i akers, and manufacturers

care providers, birthing facilities, NBS laboratories, reg
of instruments, reagents, and related NBS products.

CLSI. Newborn Screening for Congenital Hypothyroid|g. . i BN 978-1-68440-222-9 [Print];
ISBN 978-1-68440-223-6 [Electronic]). Clinica

ical and Labor Standards Institute consensus process, which is the mechanism for moving a document through two

or more levels of revi the health care community, is an ongoing process. Users should expect revised editions of any given
document. Becaus changes in technology may affect the procedures, methods, and protocols in a standard or guideline,
tdated editions with the current editions of CLSI documents. Current editions are listed in the CLSI catalog

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.




CLSINBS10-Ed1

Copyright ©2024 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 Congenital Hypothyroidism. 1st ed. CLSI guideline NBS10. Clinic aborat rds
Institute; 2024.

CLSI'NBS10-E
ISBN 978-1-68 rint)

ISBN 978-1-68440-223-6 (Electronic)

ISSN 1558-6502 (Print)

ISSN 2162-2914 (Electronic) Volume 44, Number 11

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



CLSINBS10-Ed1

Contents

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

Committee Membership. . . . . . . L e iii
FOreword. . . . .o vii
Chapter 1: INtrodUuction ... .. ..o e

L S0P e
1.2 Background .. ...
1.3 Standard Precautions............... ... ... ...

LA TErMINOIOGY . . oottt

Chapter 2: Overview of Processes for Newborn Screening for Congenital Hypo

Chapter 3: Biological and Clinical Features of Congenital Hypoth
3.1 Pathophysiologyand Genetics............................ . ........ . .. .. OB - ... 22
3.2 Factors Influencing Thyroid-Stimulating Hormone and{gSi@ine Levels ..... . ......................... 25
Chapter 4: Preanalytical Considerations .................... NG ........... 0 ... ................ 31

4.1Specimen Collection...................... A .. ... G 48 . ... . .. ... . ... ... 32
4.2 Specimen Handling, Transportation, and B . 33

4.3 Specimen Quality and Acceptabilitymmme il .. ......... G . ... G ... 33
Chapter 5: Analytical Activities: Methg@9Tor N@l@id-Stimulating@@r mone aN@ hyroxine Testing...... 35
5.1 Analytes Used for Newbor, I Hypothyroidism ... 36
5.2 Thyroid-Stimulating Hormo Method Validation ...l 36
5.3 Instrumentation. g .. ... .. S Y 37
5.4 Reagents ... . . 38
5.5 Calibratiof. .. ..... AEEEEER .. 40
........................................................................ 42
.................................................. 45
............................................................................. 46
..................................................... 50
........................................................................... 52
..................................................................... 53
............................................................................................ 54
........................................................................................ 55
.......................................................................................... 56

74 Long-Term FOllOW-UD . . ... 57

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




CLSINBS10-Ed1

Contents (Continued)

© © ¢ 0 0 0000000000000 00000000000 000000000000 0000000000000 0000000000000 0000000000000 000 0

Chapter 8: Other Considerations. . ... ...ttt e 59
8.1 Guidance on Implementing Newborn Screening for Congenital Hypothyroidism.......................... .. 60
8.2 EMerging TEChNOIOGIES . . ..ottt ettt e 62
Chapter 9: COMNCIUSION . . ..ttt ettt e e e aeaes

Chapter 10: Supplemental Information...... ... .
References...... ... ... N
Additional Resources. ...
Appendix A. Developments in Thyroid-Stimulating Hormone Reference Preparations.™
Appendix B. Examples of Newborn Dried Blood Spot Screening Models for Congenital Hyp
The Quality Management System Approach........................... SN .. ... G ... ... 92

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

Vi



CLSINBS10-Ed1

Foreword

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

The goal of newborn screening (NBS) is presymptomatic detection of at-risk newborns, generally through use of

dried blood spot (DBS) specimens that are analyzed in specialized NBS laboratories. Ideally, NBS systems provide well-
organized, highly effective, population-based services that apply preventive medicine principles to reduce death and
disability from many congenital diseases or disorders. NBS systems should be comprehensive. They may joclude health
care providers (HCPs), birthing facilities, public health programs, policy makers, insurers, and familig

common, newborns with CH are usually not detected or treated ea
disability due to CH remains a public health challenge.

CLSI'NBS10 describes laboratory screening algorithm
hormone), total thyroxine (T4), or both as first-tier s
including measurement of free T4 and thyroxj [
disadvantages of each strategy are explai
programs evaluate and refine procedures

NOTE: The content of this guideline i ensus process and does not necessarily reflect the views
of any single individual or organization.

KEY WORDS
id-stimulating hormone thyroxine-binding globulin
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© Introduction

1.1 Scope

CLSI NBS10 provides recommendations for using dried blood spot (DBS) specimens to perform ne
screening (NBS) for congenital hypothyroidism (CH) and discusses the preanalytical, analytical, a
aspects of CH NBS. It describes:

- Etiology and clinical manifestations of CH

« Analytical methodologies for thyroid-stimulating hormone (TSH) and total thyro

testing, that begin with measurements of TSH, total T4, or both

- Variations in TSH and/or total T4 screening strategies, including exp
disadvantages of each strategy

- Successful laboratory practices, including method validation and
interpretation

« Recommendations on implementing CH NBS for e

The intended users of CLSI NBS10 are NBS laboratori : gel, birthing facilities,
public health program administrators, medical
health care providers (HCPs), regulatory age, rers of instruments,

reagents, and related NBS products.
CLSINBS10 does not cover:

1.2

NBS with DBS specimens be s, when a bacterial inhibition assay for detecting phenylalanine as a
marker for iaw ed.? In the 1970s, radioimmunoassays for detecting total T4 and TSH in
ped, providing a tool for inclusion of CH in NBS programs (see Additional Resources).>
een introduced in most NBS programs. Testing and treatment for CH are simple,

Iso, CH has a relatively high prevalence, particularly in areas where iodine deficiency

ot detected or treated early. The prevention of the cognitive impairment and developmental
delay associated with CH is possible only with early treatment. The initiation of treatment as soon as possible is
crucial for normal intellectual outcome.®®
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Appendix B. (Continued)

DBS specimen is collected and L
. transported to the NBS laboratory :

y

Is the :
DBS specimen
acceptable?

: Ves

DBS specimen is processed in the
NBS laboratory

TSH is measured in
DBS sample

Is TSH result
out of range®?

Is TSH
: " )
result considered Screen-positive results  primary erfﬂ;z{‘?;ai;he

borderline or g CHare reporter -~ 1a,  rotocol \
inconclusive®? acal protocol

Is this the
newborn's first
specimen with “essesteseettennans
borderline TSH
results?

“Yg

y
| “orderline resurts for
& rep?:‘;eDl?J. ‘are reported per
qu *ocol

Bd blood spot(s); NBS, newborn screening; TSH, thyroid-stimulating hormone.

2 Four basic symbols are used in thid t: oval (signifies the beginning or end of a process), arrow (connects process activities), box
(designates prgg diamo B question with alternative “Yes” and “No” responses).

®Standarg o retestimrauplicate for any abnormal result.

rst-Tier TS pening.® This model is a simplification of laboratory screening algorithms used by many NBS
rform second-tier T4 testing have more complex algorithms. Cutoff values vary among programs,
fs should be considered (eg, higher cutoffs for newborns < 24 hours, lower cutoffs for newborns
> 72 hours). Borderjj Eults are considered screen positive. In the case of a borderline TSH result from a second DBS

spec gm0 s Pms request referral for diagnosis and treatment. If retest results are inconclusive, a repeat specimen is
reque Btocol does not enable detection of central CH.

Abbreviations: CH, congenital hypd

gPams. Programs th;
and age-adjusted TS
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