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A call to introduce newborn screening for
spinal muscular atrophy (SMA) in Scotland

Thomas H. Gillingwater1 , Catherine McWilliam2,
Iain Horrocks3, Kenneth McWilliam4, Mark Hamilton3,
Elaine Fletcher4, Nicola Williams3, Sarah Smith3

and Simon H. Parson5

The recent development of three effective therapies for
patients with spinal muscular atrophy (SMA) – Nusinersen
(Spinraza), Onasemnogene abeparvovec (Zolgensma) and
Risdiplam (Evrysdi) - arguably represents one of the great
medical achievements of the 21st century.1 These treatments,
which all work via restoring levels of the SMN protein,
have revolutionised the outlook for patients with an otherwise
incurable, andmostly fatal, condition. However, all three treat-
ments come at a significant financial cost For example,
Zolgensma (often referred to as “the world’s most expensive
drug”) has a list price of nearly £1.8m per dose. Moreover,
a large body of pre-clinical research, supported by emerging
data from patient clinical trials, makes clear that the effective-
ness of all current SMA therapies is largely determined by
how early therapy can be delivered.1,2 Thus, pre-symptomatic
treatment of patients results in significantly better outcomes -
both in terms of patient benefits and financial return on invest-
ment - than starting treatment after symptom onset.

If pre-symptomatic treatment is a key determinant of
success, then it follows that any possibility to identify
SMA patients before the onset of symptoms, and hence
begin treatment as early as possible, should be taken advan-
tage of. Importantly, just such an opportunity already exists:
newborn screening (NBS) to identify genetic defects under-
lying disease. At present, NBS programmes in the UK rou-
tinely screen for conditions such as cystic fibrosis and
congenital hypothyroidism, but not SMA. However, NBS
for SMA has already been successfully introduced in
many other countries. For example, SMA is now included
in the Recommended Uniform Screening Panel (RUSP)
from the US Department of Health and Human Services.3

Likewise, the recent ‘Sun May Arise on SMA’ pilot NBS
programme in Belgium led to the official adoption of NBS
in Southern Belgium in March 2021, with Northern Belgium
including SMA in their official program from 2022.4

Emerging data from these real-world scenarios confirm
that NBS for SMA is both robust and reliable, whilst also
representing value for money.5

Recent approvals from the Scottish Medicines Consortium
mean that patients with SMA in Scotland now have access to
therapies. Importantly, approval has also been given (at least

for Zolgensma) for SMA patients in Scotland to receive treat-
ment pre-symptomatically. However, while NICE has recom-
mended use of Zolgensma for presymptomatic use in SMA,
this is under a Managed Access Agreement and therefore
not considered routine care. This lack of approved pre-
symptomatic treatment is one reason provided by the UK
National Screening Committee for not approving NBS for
SMA at the UK-wide level. However, the availability of pre-
symptomatic treatment for SMA in Scotland leads to a situa-
tion whereby Scottish SMA patients and their families are
being denied the possibility of accessing NBS, and potentially
much better clinical outcomes, due to decisions being taken
and applied at the UK-wide level.

NBS does not come without important ethical, societal
and financial implications.6 There are myriad reasons why
NBS is not suitable for many genetic conditions at
present. However, as professionals involved in SMA
research, diagnosis and patient care in Scotland, we
believe that all of the necessary data, evidence, and thera-
peutic approvals are in place to justify the inclusion of
SMA on NBS programmes in Scotland. The inclusion of
NBS for SMA would provide the best possible quality of
life for SMA patients and their families, whilst maximising
the (not insignificant) return on investment that society
makes in providing access to SMN-restoring therapies.7

Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

1Edinburgh Medical School: Biomedical Sciences, The University of

Edinburgh, Edinburgh, UK
2NHS Tayside, Dundee, UK
3NHS Greater Glasgow and Clyde, Glasgow, UK
4NHS Lothian, Edinburgh, UK
5University of Aberdeen, Aberdeen, UK

Corresponding author:
Thomas H. Gillingwater, Edinburgh Medical School: Biomedical Sciences,

The University of Edinburgh, Old Medical School (Anatomy), Teviot Place,

Edinburgh, EH8 9YL, UK.

Email: t.gillingwater@ed.ac.uk

Letter

Scottish Medical Journal
1–2

© The Author(s) 2022

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/00369330221078994

journals.sagepub.com/home/scm

https://orcid.org/0000-0002-0306-5577
mailto:t.gillingwater@ed.ac.uk
https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/00369330221078994
https://journals.sagepub.com/home/scm
http://crossmark.crossref.org/dialog/?doi=10.1177%2F00369330221078994&domain=pdf&date_stamp=2022-02-11


Funding
The author(s) received no financial support for the research,
authorship, and/or publication of this article.

Declaration of Interests
THG has served on SMA global advisory boards for Roche. IH has
served on SMA global advisory boards for Roche, Novartis and
Biogen. KM has served on SMA advisory boards for Roche and
Novartis.

ORCID iD
Thomas H. Gillingwater https://orcid.org/0000-0002-0306-5577

References
1. Chaytow H, Faller KME, Huang YT, et al. Spinal muscular

atrophy: from approved therapies to future therapeutic targets
for personalized medicine. Cell Rep Med 2021; 2: 100346.

2. De Vivo DC, Bertini E, Swoboda KJ, et al. Nusinersen initiated
in infants during the presymptomatic stage of spinal muscular
atrophy: interim efficacy and safety results from the phase 2
NURTURE study. Neuromuscul Disord 2019; 29: 842–856.

3. Kay DM, Stevens CF, Parker A, et al. Implementation of
population-based newborn screening reveals low incidence of
spinal muscular atrophy. Genet Med 2020; 22: 1296–1302.

4. Boemer F, Caberg JH, Beckers P, et al. Three years pilot of
spinal muscular atrophy newborn screening turned into official
program in southern Belgium. Sci Rep 2021; 11: 19922.

5. Gillingwater TH. Maximising returns: combining newborn
screening with gene therapy for spinal muscular atrophy.
J Neurol Neurosurg Psychiatry 2021; 92: 1252.

6. Esquerda M, Palau F, Lorenzo D, et al. Ethical questions concern-
ing newborn genetic screening. Clin Genet 2021; 99: 93–98.

7. European Alliance for Newborn Screening in SMA. Whitepaper -
Spinal muscular atrophy: screen at birth, save lives (version 1, 26
March 2021). https://www.sma-screening-alliance.org/tools/
Accessed 17 November 2021. 2021.

2 Scottish Medical Journal 0(0)

https://orcid.org/0000-0002-0306-5577
https://orcid.org/0000-0002-0306-5577

	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


