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Glossary of Terms

Accuracy

(of measurement) closeness of agreement between a measured quantity value and a true
quantity value of a measure.

Allele

1) in genetics, any of several forms of a gene that is responsible for hereditary variation; 2)
one of the alternate forms of a polymorphic DNA sequence that is not necessarily contained
within a gene; 3) one of the alternative forms of a gene that may occupy a given locus.

Analyte
component represented in the name of a measurable quantity.
Assay

1) assay - to analyse or measure a sample of a specimen to determine the amount, activity, or
potency of a specific analyte or substance; 2) qualitative assay - reports only the presence or
absence of the analyte, without quantitation; 3) quantitative assay - generates a spectrum of
signal responses that correlate with the concentration of the analyte of interest

Carrier screening

the identification of asymptomatic individuals of both sexes who are heterozygous for a
common recessive disorder or females heterozygous for an X-linked recessive disorder and at
risk to have an affected child.

Clinical evaluation

(of in vitro diagnostic devices) an investigation of the clinical performance characteristics of
a new (or new indication for use of) in vitro diagnostic assay in controlled clinical settings

Clinical sensitivity

(for newborn screening) the proportion of newborns in the screened population who have the
target disease and who have positive screening test results.

Clinical validity

the accuracy with which a test predicts the presence or absence of a clinical condition or
predisposition.

Confirmatory test

(for newborn screening) a test to prove or disprove the presence of a specific disease, group
of diseases, or phenotypic difference suspected because of screening test results.




Copy number variant
an insertion or deletion that involves a DNA fragment of 1 kb or larger.
Diagnostic accuracy

the ability of a diagnostic test method to discriminate between diseased and non-diseased
subjects or between two or more clinical states.

Diagnostic test

a measurement or examination of a diagnostic specimen for the purpose of diagnosis,
prevention, or treatment of any disease or the assessment of health or impairment of health of
an individual patient.

Digital polymerase chain reaction

dPCR separates the sample into a large number of partitions, and the polymerase

chain reaction is carried out in each partition individually. In the dilution range where some
partitions do not contain any copies of the template, the partitioning of the sample allows one
to count the template molecules by estimating according to Poisson distribution. This
estimate gives an absolute count of template copies without reference to any independent
standard, and its accuracy may be improved in principle to any desired level by counting
more partitions.

Discrepant result (also discordant result)

result that is inconsistent to a medically significant degree with another result obtained from
the same sample, with a result from another measurement procedure, or with a well-
substantiated medical diagnosis.

Dried blood spot

a specimen collected for laboratory testing, using an approved medical device composed of a
specified filter paper, on which printed circles indicate the area to be filled with whole blood
and air-dried for transport or storage.

Ethylene diamine tetraacetic acid (EDTA)

(EDTA) one of a class of aminopolycarboxylic acids that act as sequestering (also referred to
as “chelating”) agents.

Exon
a transcribed region of a gene that is present in the mature messenger RNA.

False-negative screening result
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screen-negative result in an affected newborn. A screen-negative result indicates an
individual is not at increased risk for the primary target disease when the individual is found
later to be affected.

False-positive screening result

screen-positive result in an unaffected newborn. A screen-positive result indicates an
individual is at increased risk for the primary target disease when the individual is found later
to be unaffected.

First-tier screen

(for newborn screening) a single assay, combination of assays, physiological measurement, or
assessment performed on all newborns to screen for a disease, group of diseases, or
phenotypic difference as the first step in the laboratory screening algorithm.

Follow-up

(for newborn screening) actions taken to ensure that a newborn whose specimen is
unacceptable or whose screening result warrants additional action receives evaluation and/or
intervention.

Gene
a chromosomal segment that codes for a single polypeptide chain or a structural molecule.
Gene sequencing
process of recording the exact sequence of nucleotides in a given gene fragment.
Genetic counselling

process of helping people understand and adapt to the medical, psychological, and familial
implications of genetic contributions to disease. This process integrates the following: 1)
interpretation of family and medical histories to assess the chance of disease occurrence or
recurrence; 2) education about inheritance, testing, management, prevention, resources, and
research; and 3) counselling to promote informed choices and adaptation to the risk or
condition.

Genetic variant
a DNA sequence that varies from a reference DNA sequence.
Genotype

the genetic makeup of an organism or group of organisms, with reference to a single trait, set
of traits, or an entire complex of traits.
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Genotype phenotype correlation

the association between the presence of a certain genetic variant or variants (genotype) and
the resulting pattern of abnormalities (phenotype).

Gestational age
time since conception, measured in weeks and days or in completed weeks only.
Gold standard

a nonspecific term that indicates that a process or material(s) is the best available
approximation of the truth.

Homozygous deletion

the deletion of two alleles at corresponding loci on homologous chromosomes identical for
one or more loci. A homozygous pathogenic sequence variant is the presence of the identical
variant on both alleles of a specific gene. However, when both alleles of a gene harbour
variants, but the variants are different, these are called compound heterozygous. This is
important, for example, in recessive diseases in which each allele carries a different genetic
variant, one from each parent.

Intervention

(for newborn screening) specific newborn screening follow-up activity (e.g., clinical
assessment, medical management, monitoring, treatments) aimed at preventing morbidity and
mortality in at-risk or affected newborns.

Jurisdiction
the area for which a newborn screening program has legal authority and/or responsibility.
Loci

1) the position of a gene on a chromosome; 2) the position on a chromosome of a DNA
sequence that is not necessarily contained within a gene

Multiplex
simultaneous detection of two or more nucleic acid targets in a single reaction.
Multiplex assay
the simultaneous quantitative or qualitative analysis of multiple analytes.
Newborn dried blood spot screening

process of collecting blood onto the blood collection (specified filter paper) section of a
specimen collection device (for newborn screening), testing defined analytes by approved
laboratory methods, and reporting results as appropriate.

12




Newborn screening program

a health program, which is one part of a greater newborn screening system, that operates with
the goal of reducing morbidity and mortality in newborns with congenital diseases through
early detection and intervention and consists of the jurisdiction’s health service components,
which might include policies and regulations, planning and audits, specimen collection and
transport, laboratory testing, and short- and long-term follow-up.

Next-generation sequencing

DNA sequencing, encompassing several high-throughput approaches, that uses miniaturized
and parallelized platforms for sequencing of thousands to millions of short reads (= 50 to 400
bases).

Phenotype

the observed biochemical, physiological, and/or morphological characteristics of an
individual, as determined by the genotype and the environment in which it is expressed.

Polymerase chain reaction

a method for producing multiple copies of a segment of genomic DNA or coding DNA to test
for the presence or expression of the sequence of the gene of interest or to obtain adequate
amounts of the sequence of interest for additional analysis.

a common method of DNA amplification, using pairs of oligonucleotide primers as start sites
for repetitive rounds of DNA polymerase—catalysed replication and alternating with
denaturation in successive heating-cooling cycles.

Protocol
the defined procedure by which a patient with a particular condition should be handled.
Quality-adjusted life years

an outcome measure that incorporates the quality or desirability of a health state with the
duration of survival.

Quantitative

a characterization applied to laboratory tests that give results expressing a numerical amount
or level (i.e., concentration) of an analyte in a specimen.

Repeat screening (requested)

any subsequent screening test(s) performed on an additional specimen that was collected
because the previous screening specimen had an out-of-range or screen-inconclusive result or
was deemed unacceptable for testing.
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Repeat screening (routine)

any subsequent screening test(s) performed on an additional specimen that was collected as
part of the screening program’s routine practices.

Retest

the same test applied to a punched sample from the same dried blood spot (DBS) specimen to
obtain replicate results as part of the activity within the newborn screening laboratory
process.

Screening

the systematic application of a test or inquiry, to identify individuals at sufficiently high risk
of a specific disorder to benefit from further investigation or direct preventive action, among
persons who have not sought medical attention on account of symptoms of that disorder.

Screen inconclusive

a final, reportable result, based on the newborn screening result(s) and laboratory screening
algorithm for a screened disease, group of diseases, or phenotypic difference, indicating the
inability to accurately interpret the screening result, typically leading to a request for a repeat
dried blood spot specimen.

Screen negative

a final, reportable result for a disease, group of diseases, or phenotypic difference, based on
the newborn screening result(s) and laboratory screening algorithm, indicating that the risk
for that disease, group of diseases, or phenotypic difference is low and that no additional
newborn screening follow-up is needed.

Screen positive

a final, reportable result for a disease, group of diseases, or phenotypic difference, based on
the newborn screening result(s) and laboratory screening algorithm, indicating that the risk
for that disease, group of diseases, or phenotypic difference is higher, and that additional
follow-up is needed.

Second-tier screen

(for newborn screening) additional assay, physiological measurement, or assessment,
performed as a second step in a laboratory screening algorithm on a subset of newborns, that
uses the initial screening specimen (i.e., specimen re-collection not necessary) when first-tier
screening results are out of range.

Venous blood sample

blood collected after directly puncturing a vein, usually with a needle and syringe, or another
collection device.
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Whole blood

blood containing all its cellular components that has not been centrifuged nor had its plasma

or serum removed.

The glossary of terms is partly derived from The Clinical and Laboratory Standards Institute

(CLSI) Harmonized Terminology Database (updated 2023). (1)
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Abbreviations

AAV:
ANZCNS:
CALD:

CHOP-INTEND:

CMAP:
DBS:
ddPCR:
DMT:
EDTA:
EMG:
FDA:

GRADE:

HCP:
HINE:
HRM:
MLPA:
MND:
NBS:
NHMRC:
NGS:
NLM:
PCR:

PCR/CE:

Adeno-Associated Virus
Australian and New Zealand Child Neurology Society
Culturally and Linguistically Diverse

The Children's Hospital of Philadelphia Infant Test of Neuromuscular
Disorders

Compound Muscle Action Potential

Dried Blood Spot

Digital Droplet Polymerase Chain Reaction
Disease Modifying Therapies
Ethylenediaminetetraacetic Acid
Electromyography

USA Food and Drug Agency

Grading of Recommendations, Assessment, Development and
Evaluations

Healthcare Professional

Hammersmith Infant Neurological Examination

High Resolution Melting

Multiple Ligation dependent Probe Amplification

Motor Neuron Disease

Newborn Bloodspot Screening

Australian National Health and Medical Research Council
Next Generation Sequencing

New Line Method

Polymerase Chain Reaction

Polymerase Chain Reaction-Capillary Electrophoresis
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PICO:
PBAC:
PBS:
Qr:
QoL:

qPCR:

qRT-PCR:

RCT:

RFLP:

RT-PCR:

SAC:

SMA:

SMN:

SMN1:

SMN?2:

TGA:

Patient, Intervention, Comparison, Outcome
Pharmaceutical Benefits Advisory Committee
Pharmaceutical Benefits Scheme

Quality Improvement

Quality of Life

Quantitative Polymerase Chain Reaction
Quantitative Reverse Transcription Polymerase Chain Reaction
Randomised Control Trials

Restriction Fragment Length Polymorphism
Reverse Transcription Polymerase Chain Reaction
Scientific Advisory Committee

Spinal Muscular Atrophy

Survival Motor Neuron

Survival Motor Neuron 1 gene

Survival Motor Neuron 2 gene

Therapeutic Goods Administration
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Executive Summary

Spinal muscular atrophy (SMA) is a group of rare inherited genetic conditions, affecting
around 1 in 10,000 individuals. (2) Considered as a predominantly childhood onset condition,
SMA is caused by progressive loss of lower motor neurons from the spinal cord and brain
stem. (3) The most common form of SMA is related to a deficiency of the survival motor

neuron (SMN) protein and is the focus of this Guideline.

Prior to the introduction of treatments over the last decade, SMA was the leading genetic
cause of infant death in the Western world, with only 10% of children with the severest,

infantile onset form, surviving past their second birthday. (4)

With the introduction of SMN augmenting treatments, SMA has changed from a progressive
condition with limited survival and increasing challenges in motor function, feeding and
breathing, to one where an affected individual has the potential to survive, gain motor skills
and live life with greater independence. The greatest magnitude of benefit on health outcomes
are observed when treatment is given early, particularly before the signs and symptoms of the

condition develop i.e. in the presymptomatic or clinically silent stage. (5-9)

Newborn screening for SMA has been recognised as a population wide health program that
can facilitate early diagnosis, timely treatment and improvements in health and psychosocial

outcomes for affected children and their families. (5, 10-12)

In 2022, after a period of evidence gathering and consultation from the first Australian pilot
program for SMA (which ran in New South Wales and the Australian Capital Territory 2018-
2022), the Commonwealth Department of Health endorsed the inclusion of SMA on routine
newborn screening panels. (13) This was followed in 2023 by Te Whatu Ora (Health New

Zealand) endorsing routine inclusion of SMA onto routine newborn screening panels. (14)

18




Decentralisation of newborn screening in Australia and a separate centralised system in
Aotearoa New Zealand may give rise to regional differences in newborn screening programs.
(15, 16) To address this barrier, a best practice Guideline that is founded in evidence and that
aligns with an Australasian healthcare landscape is essential. (17) Of note, access to
multidisciplinary care services for children and families with rare diseases such as SMA, can
be challenging, particularly in outer regional, remote, and very remote parts of Australia,
generating a potential for inequity for all Australians. This is perpetuated by specialist
services, clinical genetics and genomics that centre on urban areas with limited investment in
regional and rural areas. (18, 19) These factors have the potential to create inequity in the

access to diagnosis, treatment, care, and potential outcomes of affected children.

This Guideline was developed to provide a child and family focussed approach to newborn
screening for SMA across Australia and Aotearoa New Zealand. It was intended to span the
entire healthcare journey of the newborn, from screening, through to diagnosis and immediate
post-diagnosis assessment and care for the newborn and their family. The Guideline was
considered essential to give all Australian and Aotearoa New Zealand children with SMA,
equitable access to an expedient diagnosis of SMA and best care, based on evidence. It is
envisaged that the recommendations therein will serve to improve health and psychosocial

outcomes for affected children, and to support their families through this process.

The Guideline has been formulated using a validated methodology for searching, appraising
and grading evidence. (20-26) Recommendations have been developed using systematic
evidence synthesis in combination with expertise and evidence from an Australian and
Aotearoa New Zealand multidisciplinary national committee, with state and territory
representation across (newborn) screening, diagnostics, clinical care, advocacy and lived

experiences from consumer domains.

The Guideline is applicable to individuals involved in the (newborn) screening and diagnosis
process (including scientists and laboratory staff) and healthcare professionals (neurologists,
paediatricians, general practitioners, clinical geneticists, nurses, allied health therapists)

involved in the management of individuals with SMA and their families as identified through
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a newborn screening for SMA process (collectively defined for the purpose of the Guideline
as healthcare practitioners). Targeted secondary end users included health system planners,
managers and administrators whose organisations provided services for population screening
and care of individuals with SMA and their families. It is recommended that the Guideline be

reviewed and updated at minimum every five years.
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Plain Language Summary

This Guideline explains to healthcare practitioners involved in (newborn) screening,
diagnostics and clinical care of newborns and infants with SMA, how to practice in ways that

are accurate, timely and helpful to individuals with the condition and their families.

Background

SMA is a genetic condition that results in progressive muscle weakness. The most common
form of SMA is caused by an absence of a part of both copies of the survival motor neuron 1
(SMN1) gene which leads to deficiency of a protein called survival motor neuron (SMN) and
loss of nerve cells (motor neurons) that control muscle movement. (3) In a minority of
individuals, SMA is caused by other changes (pathogenic variants) in the SMNI gene, which
are not identified by current newborn screening methods. There are other forms of SMA not

related to SMN protein deficiency and these are not covered in the Guideline.

All of us have a related gene, located near to SMN1, called survival motor neuron gene 2
(SMN2) that can produce some functional SMN protein to partially make up for the loss of
the SMNI gene. The number of copies of SMN2 can vary between people and change the
severity of SMA. Generally, people who have a higher copy number of SMN2 have a milder
form of SMA. (27) The number of SMN2 copies can be important to predict when an
individual with SMA might get symptoms and how severe their condition may be. (27)

Newborn screening can identify conditions that may affect a child’s long-term health or
survival. Newborn screening aims to identify children at risk of serious but treatable
conditions, such as SMA that if managed early can prevent or reduce death, illness and/or
disability and provide the best outcomes for affected children. In 2022 and 2023, the
governments of Australia and Aotearoa New Zealand respectively, agreed that SMA should
be part of routine national newborn screening programs i.e. be offered to all babies born

within Australasia. (14, 28) Children identified by SMA newborn screening are urgently
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referred for confirmatory testing, discussion of treatments and care. A summary of the

recommendations from the Guideline include:

Section 1: The process of newborn screening for spinal muscular atrophy

Newborn screening for SMA should be completed on the few drops of blood (usually) taken
from the baby’s heel within the first few days of life. The screening method should look for
the most common genetic change that is found in 95% of people with SMA i.e. the missing

part of the SMNI gene called exon 7. A positive screen is when there is no exon 7 on SMN/
detected on the blood spot. (29)

As SMN2 copy number is important to predict how quickly the baby might develop signs of
SMA and guide the need for quick treatment, (30, 31) SMN2 copy number testing should
ideally be done on the same blood spot, or as soon as possible during the process of
diagnosis. Newborn screening for SMA should be completed in state (newborn) screening

laboratories, using testing methods that are suitably approved and certified.

Section 2: The process of confirming a diagnosis for spinal muscular atrophy

The newborn screening test, although very accurate, indicates whether a particular baby is at
increased risk of having SMA. The condition needs to be confirmed (that is diagnosed)
through additional blood tests from a screen positive newborn. These blood tests should
include looking for exon 7 on SMN/ and confirming the SMN2 copy number. (12, 32, 33)
Diagnostic blood tests should be completed using testing methods that are suitably approved

and certified.
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Section 3: The process of providing care and advocating for children and
families undertaking the process of newborn screening for spinal muscular

atrophy

As SMA can progress quickly, it is important that all healthcare practitioners communicate
and work together to make sure that the screen positive newborn has a molecular genetic
diagnosis confirmed accurately and quickly, and that treatment plans are considered early.
Healthcare practitioners should be competent and provide high quality services that are safe
and supportive. They should collect, use, and share information in ways that are helpful,

respectful, and accessible. Families of screen positive newborns should be referred to

supports when needed and desired at any point of the newborn screening for SMA pathway.

Companion documents including information for consumers can be found in Appendix A.
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Purpose, scope, population and
settings
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Purpose

The Guideline has been developed to provide a set of recommendations that align with the
evidence base, which can be used to inform the processes of screening, diagnostic and
immediate post-diagnostic clinical management for all newborns/infants undertaking
newborn screening for SMA in Australia and Aotearoa New Zealand (for the purpose of the

Guideline considered as Australasia).

It is envisaged that adopting best practice recommendations will streamline and standardise
these processes across Australasia to ensure efficiency of access to diagnosis, treatment and
care for affected children. The recommendations have been developed to optimise access to
information, care and support for families going through the healthcare journey with their
children. It is envisaged that the Guideline will lead to adoption of high-quality care which
will improve the health and psychosocial outcomes of affected children and the wellbeing of

their families.

The purpose of the Guideline is therefore to provide informed guidance for screening,
diagnostic and clinical care service providers to standardise the implementation of national
newborn screening for SMA in a manner that is equitable, feasible and sustainable across
Australasia. The Guideline’s purpose has also been developed to meet the needs and
expectations of children screening positive for SMA through newborn screening programs,

and their families.

Scope

The Guideline takes the view of the healthcare journey for the newborn and family from
screening for SMA, through to confirmation of a diagnosis, and clinical care and support after
the diagnostic period. The consenting process for (newborn) screening has been considered

outside the scope of this Guideline.
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The Guideline is intended to inform and guide but does not replace clinical reasoning or
acumen. It is linked with and thus do not replace the National Screening Policy Framework
(34) and internationally developed Standards of Care for SMA. (35, 36) It is made to be
flexible and adapted to conform with available resources and capacity on a

state/region/territory level across Australia and Aotearoa New Zealand.

As such, it has been developed within the current health policy framework of these two
countries and the parameters of the Guideline do not specifically address access to healthcare
and treatment pathways for children with SMA (diagnosed through newborn screening) who
are not eligible for subsidised or publicly funded healthcare. Furthermore, it does not include
recommendations for medicines or services that are unavailable or restricted in these

jurisdictions.

It has been decided a priori that the risk-benefits of NBS for SMA (which have been
predetermined through a pilot study), (10, 12, 37, 38) technical aspects of screening (as
covered by the Clinical & Laboratory Standards Institute Guideline for Newborn Screening
for SMA) (1) and diagnostic methodologies and ongoing management of individuals with
SMA beyond the initial post-diagnostic period (as covered by international standards of care
guidelines (35, 36) will not be covered in this guidance. Newborn screening is a public health
program that fits alongside and within other public health initiatives such as reproductive
carrier testing, and prenatal genetic screening. This Guideline acknowledges, compliments,

and does not replace existing guidelines that encompass these domains.

It has been decided a priori that the Guideline will provide recommendations for newborn
screening for SMA related to lack of survival motor neuron (SMN) protein (synonymous
with 5q SMA or classic SMA) and thus SMA related to other causes will fall outside its

scope.
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Population

Whilst incidence and prevalence varies between populations, SMA affects all ethnic groups.
(39) During the development of the Guideline, the Guideline Development Group (GDG)
acknowledged that whilst newborns (< 28 days of age) generally undertook NBS for SMA
within the first 2-3 days of life, in some jurisdictions and within some families, processes
could occur after this defined period. Hence, NBS for SMA could technically also occur in
infants i.e. children (29 days to 12 months of age). Where newborns and infants were

considered together, the GDG defined these two cohorts as synonymous with ‘children’.

During development, the GDG acknowledged the fact that the diagnosis of SMA within the
early (newborn and infancy) period of life had effects on families. Accordingly, the Guideline

extends to recommendations for family centred care, support and information provision.

The Guideline specifically provides best practice recommendations for the implementation of
NBS for SMA in Australia and Aotearoa New Zealand, however, it may be used as a

template in other health jurisdictions.

The Guideline applies to all newborns/infants undergoing NBS for SMA, and their families,
inclusive of Aboriginal, Torres Strait and Pacific Islander, Maori and other First Nation

peoples and culturally and linguistically diverse communities.

Healthcare settings and clinical stage

The Guideline applies to the public health care setting (including primary, secondary and
tertiary/specialist care) and clinical areas including hospitals and community health care
services. The Guideline also applies to screening, diagnosis, assessment and treatment

clinical stages.
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Target end users

Targeted primary end users of the Guideline include Australian and Aotearoa New Zealand
healthcare practitioners, defined for the purpose of the Guideline as professionals working in
the (newborn) screening and diagnosis process (including scientists and laboratory staff) and
medical practitioners (paediatric neurologists, paediatricians, general practitioners, clinical
geneticists, nurses, allied health therapists) involved in the care and management of

individuals with SMA and their families as identified through an NBS for SMA process.

Targeted secondary end users include

1. Australian and Aotearoa New Zealand health system planners including public
funding bodies, managers and administrators whose organisations provide services for

population screening, diagnosis and care of individuals with SMA and their families.

2. Australian and Aotearoa New Zealand training providers including peak bodies and
institutions that may use the Guideline to streamline educational and clinical

resources.

3. Australian and Aotearoa New Zealand families of children undergoing and screening

positive for SMA through newborn screening programs.

Clinical questions to meet the needs of target end users

The GDG iteratively developed a set of broad questions within each domain of (newborn)
screening, diagnosis and clinical care and advocacy. Questions to inform Guideline

development are as below.

Screening What biological sample should be used for SMA newborn screening?

Screening What should the target analyte be in newborn screening for SMA?

Screening Should the screening assay have a minimum sensitivity and specificity? What should this be?
Screening Should SMN2 copy number be part of newborn screening for SMA?
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Screening
Screening
Screening
Screening
Diagnosis
Diagnosis

Diagnosis

Clinical

Clinical

Clinical

Care and support

Care and support

Care and support

How (when, where and who) should notify clinical services of a screen positive result?
How (when, where and who) who should notify families of a screen positive SMA result?
Should there be specific processes to manage false positive results?

Should there be specific processes to manage false negative or uncertain results?

How should a screen positive child be diagnosed with SMA?

Should diagnosis of SMA include SMN2 copy number?

What assessments should be completed in a child that is diagnosed with SMA?

Should diagnosis of SMA include a clinical exam?

Should diagnosis of SMA include electrophysiological tests?
Should diagnosis of SMA include motor assessments?
Assessments to prepare for treatment

Other

How should a screen positive infant be managed within clinical services?

e When should the screening result be available to clinical services?

e When should the diagnostic result be available to clinical services?

e  When should a screen positive newborn be first reviewed by clinical services (after
screen positive result disclosure)?

e  Who should conduct the review of the screen positive newborn

e  Where should screen positive newborns be reviewed?

How should treatment decisions be made in children diagnosed with SMA?

e When should treatment be started for a presymptomatic child with SMA (diagnosed
through newborn screening)?

e  When should treatment be started for a symptomatic child with SMA (diagnosed through
newborn screening)?

e Should a specific treatment be used to treat a child with SMA (diagnosed through
newborn screening)?

e  How should children without access to immediate treatment be managed?

Should families of children diagnosed with SMA through newborn screening be referred for
genetic counselling?

Should specific care or support be provided at the time of screen positive or diagnostic disclosure
for families of First nations descent and/or culturally and linguistically diverse families?

Should specific information be given to families of screen positive or diagnosed children with
SMA?

Should specific psychological support be given to families of screen positive children?
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Summary of Recommendations
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The following are a reference list of Evidence based and Consensus recommendations,
pertaining to the domains of screening, diagnostics and clinical care and advocacy within the
newborn screening for SMA pathway that are included in the Guideline. Practice standards
and implementation guidance are found further on within the Guideline within the relevant

sections.

All Recommendations within the Guideline represent good practice and should be
implemented. For evidence-based recommendations are defined as either strong or

conditional. In summary, the principle for the strength of recommendations is:

1. The strength is strong when most or all individuals will be best served by the
recommended course of action

2. The strength is conditional when not all individuals will be best served by the
recommended course of action and there is a need to consider the individual patient’s

circumstances, preferences, and values.

The grade of recommendations (strong, conditional) for evidence-based recommendations is
intended to support users in considering a range of factors when implementing a given
Recommendation, such as the benefits and harms, including priority of the problem,
feasibility, benefits and harms of the proposed intervention, certainty of the body of evidence,
values and preferences to end users, resource and cost effectiveness implications and health

equity, acceptability and feasibility factors.

Where a Recommendation is strong, it is written as ‘it is recommended’ and when a
‘conditional’ Recommendation has been made, it indicates that there are factors to consider
during implementation and is written in the format of it is suggested’. This approach to
providing grades is consistent with the Grading of Recommendations, Assessment,
Development and Evaluation (GRADE) Evidence to Decision (EtD) framework. (20, 25)
Further information about this approach is provided in the Administrative and Technical

Report which can be found at https://www.unsw.to/nbs-sma.
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Consensus recommendations have been formed using data generated where there is no or low
certainty evidence, based on expert opinion (through a modified Delphi process and

systematic observation form collection of expert practice).

Section 1: Screening for SMNI as part of (newborn) screening in

SMA

Recommendation 1.1

Evidence based recommendation

We recommend that newborn screening for SMA should be performed on the routine

newborn dried blood spot with absence of exon 7 on SMN1 as the target analyte.

Grade of recommendation Strong, for

Recommendation 1.2

Consensus recommendation

The screening method selected by the screening program should have a sensitivity of > 95%
for the detection of SMNI exon 7 absence (0 SMN1 copies) using suitably validated

quantitative and qualitative assays

Recommendation 1.3.

Consensus recommendation

A screen positive result should be communicated to clinical services when the SMN1
screening result is available (independent of the availability of SMN2 copy number on

screening assays).

Section 2: Screening for SMN2 copy number as part of (newborn)

screening in SMA

Recommendation 2.1.

Consensus recommendation
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SMN?2 copy number should be performed expeditiously, ideally as part of newborn screening
processes using suitably validated quantitative assays but the result should not delay

notification of the absence of exon 7 on SMNI.

Recommendation 2.2.

Consensus recommendation

Newborn screening programs should establish a clinical referral pathway that includes
simultaneous notification of a screen positive result to a paediatric neurology specialist and a

local healthcare practitioner.

Section 3: Confirming a diagnosis of SMA in screen positive

newborns

Recommendation 3.1

Evidence based recommendation

Diagnostic testing should include confirmation of an absence of exon 7 on SMNI (i.e. zero

copies of SMN1).

Grade of recommendation: Strong, for

Recommendation 3.2

Consensus recommendation

Diagnostic testing using suitably validated assays, from whole blood samples or repeat dried
blood spot from a recalled infant should include SMN2 copy number as a guide to prediction

of clinical severity and to facilitate therapeutic decision making.

Recommendation 3.3

Consensus recommendation

Diagnostic results for SMN/ should be available as quickly as possible, and at maximum of 7

days of receipt of the sample by the diagnostic laboratory.
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Recommendation 3.4

Consensus recommendation

A diagnosis of SMA (including SMNI and SMN2 copy number results) should be available to
clinical services as quickly as possible. This should be completed within 30 days of birth to

enable timely treatment.

Section 4: Managing uncertain, false positive and false negative

screening results

Recommendation 4.1

Consensus recommendation

For newborns with a false positive, false negative or uncertain screening result, a case review
with communication and collaboration between screening, diagnostic and clinical services

should be conducted to understand the aetiology of results and explained to families.

Recommendation 4.2

Consensus recommendation

If there is a difference in SMNI and/or SMN2 copy number results between screening and
diagnostic assays, retesting for SMNI and/or SMN2 copy number with another
method/laboratory should be considered.

Recommendation 4.3

Consensus recommendation

If there is uncertainty as to the diagnosis of SMA the child should be clinically followed up

by a paediatric neurologist until diagnostic certainty is reached.
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Section 5: Communicating a SMA screen positive result to families

Recommendation 5.1

Consensus recommendation

Screen positive result should be disclosed to the family within <2 working days (of

notification to healthcare services).

Recommendation 5.2

Consensus recommendation

Screen positive newborns should be offered a clinical review within paediatric
neurology/neuromuscular services within < 2 working days, from the time of screen positive

disclosure.

Recommendation 5.3

Consensus recommendation

Culturally safe care is required by healthcare practitioners when disclosing screening results
to families from Aboriginal, Torres Strait Islander, Pacific Islander, Maori or other culturally
and linguistically diverse backgrounds. If the healthcare practitioner is not bilingual, a
professional interpreter should be used and advice and support sought from Indigenous
Health Liaison professionals (which may include a First Nations nurse, midwife or healthcare

practitioner) where relevant and appropriate.

Section 6: Assessments required at diagnostic evaluation of the

newborn

Recommendation 6.1

Consensus recommendation

The following assessments should be completed immediately as part of the diagnostic and

clinical evaluation of the newborn, who screens positive for SMA.

e Neurological examination.
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e Venous sampling for quantification of SMNI exon 7 on whole blood.
e Venous sampling for determination of SMN2 copy number on whole blood OR repeat

dried blood spot for confirmation of SMN2 copy number.

Section 7: Provision of information and support for families after

confirming the diagnosis of SMA in the (screen positive) newborn

Recommendation 7.1

Consensus recommendation

The process of disclosing a diagnosis of SMA to families should occur with a paediatric
neurologist when SMN1 (diagnostic) confirmation is received, regardless of the availability of

SMN2 copy number result.

Recommendation 7.2

Consensus recommendation

Families receiving a diagnosis of SMA for their newborn through a newborn screening
program, should be directed to high quality and reliable educational resources that reflect the

contemporary care landscape and are nationally consistent.

Recommendation 7.3

Consensus recommendation

Culturally safe care is required by healthcare practitioners when disclosing diagnostic results
to families from Aboriginal, Torres Strait Islander, Pacific Islander, Maori or other culturally
and linguistically diverse backgrounds. If the healthcare practitioner is not bilingual, a
professional interpreter should be used and advice and support sought from Indigenous
Health Liaison professionals (which may include a First Nations nurse, midwife or healthcare

practitioner) where relevant and appropriate.

Section 8: Immediate post diagnostic care for newborns and

infants receiving a diagnosis of SMA through a newborn screening
program
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Recommendation 8.1

Consensus recommendation

For screen positive newborns who demonstrate signs and symptoms of SMA (consistent with
disease onset i.e. clinically manifest), a paediatric neurologist should discuss options for

immediate treatment with SMN augmenting treatments, with the family.

Recommendation &.2.

Consensus recommendation

For newborns with diagnostic confirmation of SMA and 1, 2 or 3 SMN2 copies and who are
presymptomatic (i.e. clinically silent), a paediatric neurologist should discuss options for

immediate SMN augmenting treatments, with the family.

Recommendation &.3

Consensus recommendation

In the absence of comparative data, single agent treatment i.e. monotherapy at initiation of
therapeutic intervention is recommended, started within paediatric neurology treatment

centre.

Recommendation &8.4.

Consensus recommendation

Newborns with diagnostic confirmation of SMA who are unable to access approved and
reimbursed treatments or chose not to be treated immediately, should have clinical follow-up
with a minimum of 3 monthly assessments for the first two years from diagnosis, and

minimum 6-monthly thereafter.

Recommendation 8.5.

Consensus recommendation

Families of newborns diagnosed with SMA through newborn screening programs should be
offered referral to, and review for genetic counselling and cascade testing (which may include

referral to clinical genetics services).
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The Guideline Development Process
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Step 1

Defining the need for a Guideline and the criteria
for 1ts development

During the pilot newborn screening for SMA program (that ran across New South Wales and
the Australian Capital Territory from 2018-2022), clinical researchers and healthcare
practitioners across Australia and Aotearoa New Zealand identified the necessity for a
coordinated clinical strategy to optimise access to, equity and timing of diagnosis for SMA
through newborn screening (12) (Figure 1). Understanding and developing recommendations
to establish predetermined roles and responsibilities amongst screening, diagnostic and
clinical services was considered essential to enable an efficient and smooth transition of the
newborn and their family through the healthcare journey. (12) This would ultimately lead to
improved health outcomes for newborns and support and care for their families.
Consequently, an evidence-based guideline for Australia and Aotearoa New Zealand was

proposed.

The development of the Guideline was in accordance with the Procedures and Requirements
for meeting the National Health and Medical Research Council (NHMRC) standards for

guidelines, (40) and adhered to nine standards.
Standard 1 — Be relevant and useful for decision making.
Standard 2 - Be transparent.
Standard 3 — Be overseen by a guideline development group.
Standard 4 - Identify and manage conflicts of interest.
Standard 5 - Be focused on health and related outcomes.
Standard 6 - Be evidence informed.
Standard 7 - Make actionable recommendations.

Standard 8 - Be up to date.
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Standard 9 - Be accessible.

Due to SMA being within a rare disease field, the methodology also aligned with the National
Strategic Action Plan for Rare Diseases (NSAPRD)(15) with an emphasis on developing 67
National Guideline for Newborn Screening in Spinal Muscular Atrophy in Australia and
Aotearoa New Zealand (2024). guidelines that accounted for the paucity of high-level
evidence in the rare disease field but remained highly relevant to the care and support of

affected children and their families.
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* Newborn screening for SMA pilot program determines that 1 2

screening pathway can improve health outcomes for newborns GDG is formed GDG discusses scope, population,

* Decentralized NBS programs may lead to variations in practice, O000 setting and questions
access to care, support and outcomes. ‘ ‘ o906
* A Guideline to facilitate best practice across Australia and (2
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Figure 1. The Guideline development process. A Guideline Development Group (GDG) was formed (1) and met to discuss scope, population
applicable settings and broad questions for the Guideline (2). A Population, Intervention, Comparator, Outcome (PICO) format was used to develop,

refine questions and prioritise outcomes (3). An evidence base was formed through systematic literature review and stakeholder consultation
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processes (4). The evidence was synthesised and graded as to certainty (5,6) to form and grade the strength of evidence-based recommendations
(7,8). The scholarly literature combined with results from a modified Delphi process and systematic observation forms were synthesised to form
consensus-based recommendations (7), which were also graded for direction and strength (8). Draft Guideline was formed (9) and submitted for a

period of public consultation, with feedback incorporated where appropriate before submission of the final Guideline (10).
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Step 2

Forming the Guideline Development Group and
governance structure

The Guideline Development Group (GDG) was formed for the purpose of leading the
research. The objectives of the GDG were to devise evidence and consensus-based
recommendations for the standardised implementation of newborn screening for SMA in
Australia and Aotearoa New Zealand. The GDG collated evidence, provided expert opinion
where evidence was lacking, and used the evidence to formulate then grade the strength of
recommendations using evidence to decision process. The GDG also provided oversight for
of the public consultation and international peer review process, revising the Guideline and
associated documents according to feedback, and endorsing the finalised Guideline for

dissemination.

The GDG was formed with an Organising Committee, Scientific Advisory Committee (SAC)
and Oversight Committee (Figure 2.). Oversight Committee members were invited by the Co-
leads to provide expert advice on the methodology and strategy used to develop the

Guideline.

SAC members had diverse and key perspectives and eligibility was determined by
experience, knowledge, skills and/or lived experiences related to NBS and/or SMA in
Australia or Aotearoa New Zealand (Table 1). Individuals were purposively approached by
the Organising Committee to be a SAC member if they fulfilled one or more of the following

criteria:

1.  Leads and Deputy leads of state and territory based (Australia) or national (Aotearoa
New Zealand) newborn screening programs.

2. Leads and Deputy leads of SMA state and territory based (Australia) or national
(Aotearoa New Zealand) SMA diagnostic laboratories.

3. Clinical Leads of specialist (paediatric) neurology services within each state and
territory (Australia) and Aotearoa New Zealand, with expertise in managing children

with SMA.
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Organising committee

Healthcare practitioners with expertise in regional/rural health systems, and
healthcare provision within culturally diverse populations.
Parents of children with SMA.

Chief Executive Officers of national patient advocate groups.

Processes were put in place to declare and manage any potential conflicts of interest,

consistent with the NHMRC guidance (Administrative and Technical Report), accessed

through (https://www.unsw.to/nbs-sma). (40, 41)

Oversight Committee
| Provides strategic direction and governance over the guideline development process.

Co-leads and project manager
3

r

Formed of national experts experts from screening, diagnostic and clinical care.

' ™

n=3

Scientific Advisory Committee

Screening Diagnostic Clinical Patient advocate &
Leads and deputy Leads and deputy Clinical leads of consumers
leads of newborn leads of diagnostic specialist services and @ Parents of children with

screening programs laboratories clinicians with rural [ SMA, & representatives of
national advocate groups

Figure 2. The Guideline Development Group and its governance structure. The oversight

committee (n=3) was comprised of representatives with national expertise in the areas of

screening, diagnosis and clinical care. The Scientific Advisory Committee (SAC) contained

leaders within their relevant areas of expertise, including screening (n=14), diagnostic (n=8),

clinical (n=10), and patient advocate and consumer representation (n=3). The organising

committee was comprised of two co-leads and a project manager (n=3). The co-leads of the

project were also part of the SAC. The Oversight Committee was formed of national experts

who provided strategic direction on the Guideline development process.
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Table 1. Members of the Guideline Development Group

Name Discipline/Area Affiliation State/
of expertise territory/
countr
Didu Paediatric Sydney Children’s NSW Co-Lead of
Kariyawasam @ Neurologist Hospital, Randwick and Guideline
University of New South Development
Wales Group
Organising
Committee
Michelle Paediatric Sydney Children’s NSW Co-Lead of
Farrar Neurologist Hospital, Randwick and Guideline
University of New South Development
Wales Group
Organising
Committee
Christian Research University of New South | NSW Organising
Meagher Assistant Wales Committee
Project
Manager
Natasha Paediatric Auckland City Hospital | NZ Chair of
Heather Endocrinologist Oversight
Committee and
SAC
Kaustav Metabolic Sydney Children’s NSW Oversight
Bhattacharya | clinician Hospitals Network Committee
Hugo Paediatric Sydney Children’s NSW Oversight
Sampaio Neurologist Hospital, Randwick and Committee
University of New South
Wales
Julie Cini Patient advocate | Advocacy Beyond VIC SAC
Borders
Chiyan Lau Genetic University of QLD SAC
Pathologist Queensland
Emilie Mas Genetics and University of Adelaide SA SAC
Molecular
Pathology
Linda Genetics and SA Pathology SA SAC
Burrows Molecular
Pathology
Mark Clinical Auckland City Hospital | NZ SAC
Greenslade Scientist
Raoul Heller | Clinical Auckland City Hospital | NZ SAC
Geneticist
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Richard
Allcock

Sandra
Divanisova

Simon
Carrivick

Alexandra
Kay

Carol Siu

Dianne
Webster

Enzo Ranieri

Francesca
Moore

Gabrielle
Crisp

James Pitt

Lawrence
Greed

Mark De
Hora

Ronda
Greaves

Tiffany
Wotton

Urs Wilgen
Veronica
Wiley

Anita Cairns
Damian Clark

Eppie Yiu

Gina
O’Grady

Geneticist

Chemical
Pathology

Endocrinologist
Pathology

Genetic
Pathologist

Clinical scientist

Newborn
Screening Lead

Clinical
Biochemistry

Newborn
Screening

Newborn
Screening

Clinical
Scientist
newborn
screening

Biochemical
Genetics

Biochemical
Genetics

Newborn
Screening

Genetic
Pathologist

Paediatric
biochemist

Paediatric
Neurologist

Neurologist

Paediatric
Neurologist

Paediatric
Neurologist

University of Western
Australia

Auckland District Health

Board

Path West Laboratory
Medicine WA

SA Pathology

Women’s and Children’s

Hospital, Adelaide
Auckland City Hospital

Sydney Children’s
Hospitals Network

Path west Laboratory
Medicine WA

Queensland Health

Victorian Clinical
Genetics Services

Path West Laboratory
Medicine WA

Auckland City Hospital

Murdoch Children’s
Research Institute

Sydney Children’s
Hospitals Network

Queensland Health

Sydney Children’s
Hospitals Network

Children’s Hospital
Queensland

Women’s and Children’s

Hospital

Royal Children’s
Hospital, Melbourne

Auckland City Hospital

WA

NZ

WA

SA

SA

NZ

NSW

WA

QLD

VIC

WA

NZ

VIC

NSW

QLD

NSW

QLD

VIC

NZ

SAC

SAC

SAC

SAC

SAC

SAC

SAC

SAC

SAC

SAC

SAC

SAC

SAC

SAC

SAC

SAC

SAC

SAC

SAC

SAC
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Maina Kava

Tyson Ware

Corin Miller

Fiona Tolich

Chauntel
Wedlake

NSW = New South Wales; NZ = Aotearoa New Zealand, QLD = Queensland; SA = South

Paediatric
Neurologist

Paediatric
Neurologist

Rural
Generalist-
Paediatrics

Patient
Advocate

. Patient
Advocate

Perth Children’s
Hospital

Royal Hobart Hospital

' Southeast Regional
Hospital Bega and
Djing.gii Gudjaagalali

' (Child Stars) Eden
Not applicable

I

Not applicable

WA

Tasmania

NSW

NZ

NZ

SAC

SAC

SAC

SAC

SAC

Australia; SAC = Scientific Advisory Committee; VIC = Victoria; WA = Western Australia
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Involving and acknowledging Aboriginal, Torres Strait Islander, Pacific
Islander and Maori Peoples and culturally and linguistically diverse

communities

The recommendations apply to all newborns / infants undergoing newborn screening for
SMA and their families. This is inclusive of Aboriginal, Torres Strait and Pacific Islander,
Maori and other First Nation peoples, and culturally and linguistically diverse (CALD)
communities. However, the Guideline Development Group have noted barriers to health
access for these communities prevent health equity. Factors include but are not limited to lack
of transport, waiting times, and lack of culturally appropriate health information and
materials. (42) Therefore, specific consideration should be given to create a more equitable

system for First Nations and CALD peoples.

Although representation was sought early in the guideline development process from
representatives of Aboriginal, Torres Strait Islander, Pacific Islander and/or Maori
communities, we were unable to have formal representation as part of the GDG. However,
representation and co-development of the guidelines was facilitated through Dr Corin Miller,
a clinician with expertise in rural and regional health and issues relevant to peoples of
Aboriginal and Torres Strait Islander descent who formed part of the GDG. Specific areas of
evidence as pertaining to Aboriginal, Torres Strait Islander and Maori Peoples and culturally
and linguistically diverse communities were developed, to inform the development of
targeted and relevant recommendations. During the public consultation process, health and
organisational bodies with specific expertise and knowledge of First Nation populations were

specifically invited to provide feedback.

Step 3

Defining the scope and content for the Guideline

To ensure Guideline relevance and usefulness, the SAC collaboratively identified key
domains, the scope, population, settings, and end users, through a series of videoconferences.

The GDG iteratively developed a set of broad questions within each domain of (newborn)
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screening, diagnosis and clinical care and advocacy. It was considered that the Guideline
would apply to all newborns/infants undergoing newborn screening for SMA, and their
families. The population was inclusive of Aboriginal, Torres Strait and Pacific Islander,
Maori and other peoples from First Nation communities, and culturally and linguistically

diverse (CALD) peoples.

Within each domain specific questions were presented, discussed and refined by a working
group comprised of SAC members with relevant expertise. Each working group was run over

three 1-hour meetings through videoconference and chaired by Co-leads of the GDG.

Potential factors relevant to CALD and Aboriginal/Torres Strait, Pacific Islander and Maori
groups, included creation of specific questions related to these groups and conducting
systematic reviews of the evidence as pertinent to these questions. Issues identified fit under
two broad categories; information and support provided to families, and equity of care for

newborns undergoing the screening process for SMA.

The compiled list of potential questions from which to base recommendations were presented
and refined and at a meeting with the entire SAC and through email contact. At each stage,
questions were developed using a PICO format (P= population of interest, I= intervention, C=
comparison or alternative to the intervention, O=outcome of interest), as recommended by the
Grading of Recommendations Assessment, Development and Evaluation (GRADE)
approach. (43, 44) At this juncture, potential outcomes were selected and prioritised. This
framework is a systematic and transparent approach for rating the certainty of evidence in
systematic reviews and clinical practice guidelines, and for developing and determining the

strength of clinical practice recommendations.

Step 4

Rationale and approach for processes used in the
evidence gathering stage
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Prior to this study, systematic reviews of the scholarly literature pertaining to newborn
screening for SMA had not been conducted. The quantitative data generated through a
systematic review of the scholarly literature using a PICO format (Step 5) was considered by
the GDG as insufficient to answer several of the questions that the SAC considered relevant
to include in the Guideline as these varied in methodological quality, clarity of outcome data,
the nature and delivery of the defined intervention and how the outcomes were assessed.
Additional evidence generated through systematic and qualitative methods of collecting
consensus from a group of experts that included the preferences and values of stakeholders
was also considered relevant to development of the evidence base. Consequently, the GDG
prioritised development of questions relevant to everyday best practice. This was consistent
with NHMRC Standard 1 (to be relevant and useful for decision making) and Standard 7 (to
make actionable recommendations). For this same reason, the recommendations included in

the Guideline were a mixture of evidence-based and consensus recommendations.

Step 5

Gathering the evidence

The purpose of gathering evidence was to facilitate the formulation of recommendations in a
systematic manner, consistent with GRADE, and reflecting multiple converging sources of
evidence. The Guideline was intended to be evidence-based, adhering to an evidence-based
practice framework that combined best available evidence. (20, 45) The sources of data

gathered for the purpose of Guideline development included:
1. Systematic review of the evidence found in the scholarly literature
2. An online survey to generate expert evidence (systematic observation) for stakeholders.

3. A healthcare practitioner survey to generate expert opinion (in the form of a modified

Delphi process)
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1. Systematic review of the evidence
Aim

The aim of this systematic review was to identify, explore and evaluate the scholarly
literature relating to the processes of newborn screening for SMA from screening, through to
diagnosis, and post diagnostic clinical care of the newborn. The views, preferences and
perspectives of families on information provision, support needs and communication were

also evaluated.

Research question

For each domain the research question was what are the processes and their associated

outcomes?

Study Design

A systematic review of the scholarly literature was selected as the most appropriate method
for addressing the research aim and questions. The review was conducted in accordance with
the procedures outlined in the Preferred Reporting Items for Systematic Reviews and Meta-
analysis guideline (PRISMA). (46) A series of 14 systematic literature reviews were
performed from 18 October to 27 November 2023 across three databases of Scopus (Ovid),
Embase (Ovid), and PubMed, using both keywords and MESH terms. A professional
database consultant (Helen Jones, University of New South Wales) reviewed and refined
each search strategy. The search was updated on 1% May 2024. The search included all peer-
reviewed publications and was limited to the paediatric population (up to 18 years of age).
Although non-English databases were not searched, studies identified in languages other than
English were captured by the three databases and were transcribed into English using the
Google translate function. Each search strategy was repeated with and without filters for
Aboriginal, Torres Strait Islander, Pacific Islander and Maori peoples for the population of
interest. The systematic literature reviews and search strategies are described in the

Administration and Technical report.
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The methodology formulated for the search strategy included the following processes:

1. Broad searches were formed to facilitate the inclusion a breadth of medical
literature.

2. A combination of subject heading and keyword searches were used for each
question.

3. Where possible, identical search strategies were utilised across databases.

4. A single search strategy was run across the three chosen databases, to reduce
duplication of citations.

5. Searches were limited to individuals < 18 years i.e. paediatric age groups.

6.  Searches were not limited by year i.e. all years available within each database were

included.

Eligibility criteria for studies

The inclusion and exclusion criteria for studies included in the systematic literature searches
were formed using a Population, Intervention, Comparator, Qutcome(s) framework (Table

2). Where systematic reviews existed, these were used preferentially to individual studies.

Table 2. Population, Intervention, Comparator, Qutcome(s) framework and eligibility criteria
for studies included in the systematic reviews.

Clinical Population(s) Intervention Comparator Outcome | Study Design

Question or Exposure

Inclusion = Newborns, Newborn Children Change in | Any study
infants and screening for | diagnosed outcomes | design. **
children with SMA. v;rlith ShMA related to Peer reviewed.
SMA' Lerv(‘)llg(g;m(non) the Publication
Birth up to 18 i relevant date not
years. screening question. .

pathways limited.
Atﬁy.cultural of including Any language
oo through or geographic
background prenatal locitioi. ’
OR families of screening,
newborns, clinical
infants and referral of
children with symptoms.
SMA.
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Exclusion | Adults (> 18 Prenatal or - - Conference
years with carrier abstracts,
SMA) * screening abstracts
programs. without full

manuscript
editorials, and
unpublished
data.

*For publications that combined adult and paediatric participants, only studies where the

outcomes for children could be separately identified were included.

** This included systematic reviews of randomised control trials (RCTs), RCTs,
Comparative non-randomised (observational) studies including prospective and retrospective

cohort studies, case series, cross-sectional studies and case reports.

Study Selection

Screening

The review process was managed by importing the identified citations into COVIDENCE

(www.covidence.org). A two-pass selection process was used to identify relevant citations

and was conducted in duplicate by two independent reviewers (Didu Kariyawasam and

Christian Meagher).

First Pass (Title and Abstract Screening): The retrieved citations were reviewed against the
clinical question and eligibility criteria based on information contained in the title, abstract
and description (including MeSH headings), and coded (Table 3.). The studies identified for
inclusion in the first pass were compared and if discarded, were tagged with a reason for
exclusion. If there was disagreement between reviewers, an additional independent reviewer
was consulted to enable consensus to be reached. Where eligibility was unclear, the study

was reviewed at second pass.

Second Pass (Full text screening): Full text articles of studies included in the first pass were
obtained and assessed against the clinical question and eligibility criteria by Didu

Kariyawasam and a second code was assigned (INC2). Author names, study titles, locations
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and dates were used to identify multiple reports arising from the same study. Studies

identified for inclusion in the second pass were compared and discarded articles were tagged

with a reason for exclusion. If there was uncertainty as to inclusion, an additional

independent reviewer (Michelle Farrar) was consulted to enable consensus to be reached. A

second reviewer (Christian Meagher) also re-reviewed nearly 30% of excluded full text

articles to ensure that they met (exclusion) criteria. Studies remaining after the second pass

went on to data extraction and evidence grading.

Table 3. Coding frame for citation and full text screening

Code Definition

INC1 Include in first pass.

INC2 Include in second pass.

DUP Duplicate study.

NS Not an included study